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LIFE SUPPORT POLICY r. , 7 »'V J 

NATIONAL'S PRODUCTS ARE NOT AtfTHOFifeED F5h USE AS CRltlCALCOMPONENTS IN LIFE SUPPORT DEVICES OR 
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR COR- 
PORATION. As used herein: jli iifc, .i 



1. Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into the body, 
or (b) support or sustain life, and whose failure to per-' 

form, when properly used in accordance with instructions 
for use provided in the labeling, can be reasonably ex- 
pected to result in a significant injury to the user. ^ , ■' . j 

National SemiconductorCorporaHon 2900 Semk»nductor Drive, P.O. Box 58090, Santa Qara, C^ifomla 95(^-8090 1-800-272-9959 
m% (910) 339-9240 . , ^j^^fy^ -Q ISStZYrtq 

National does not assume any responsibility for use of tfiy ciniufDy tSssiana^A, no dtcaX p^m licenses a 
wittiout notice, to ctiange said circuitiy or specificalions. 



2. A critjcal component is any component of a life support 
device or system whose failure to perform can be reason- 
ably expected to cause the failure of the life support de- 
vice or system, or to affect its safety or effectiveness. 



9 implied, and National reserves the right, at any time 
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Introduction. . 



National Semiconductor has created the CROSSVOLV** Logic Series of low voltage logic products not only to serve the logic 
needs of the low voltage market but also to ease the migration to lower supply voltages. At National we recognize that the 
transition from 5 volts to 3 volts has not been an easy or clean process. According to marl<et research groups, the changeover 
to pure 3 volt systems will take years. That's why National Semiconductor's CROSSVOLT LogK Series features logic families 
(like our LCX High Speed CMOS Family) and translators (like our LVX Dual Supply CMOS Translating Transceivers) that can 
interface between 5V logic and 3V logic without the need for additional components. TiMKg^eatly simplifies the design of mixed 
voltage supply systems and provides a seamless migration to pure 3V systems. 

As processors, memory, and batteries require even lower voltages, National Semiconductor will continue to ease the migration 
to lower voltages by expanding the CROSSVOLT i.oq\c Series portfolio to include new over-voltage tolerant logic families and 
translators. 
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Definition of Terms 



Data Sheet Identification 



Product Status 



Definition 



Aiivanca Information 



Formative or 
In Design 



This data sheet contains the design specifications for product 
development. Specifications may change In any manner without notice. 



Proliminary 



First 

Production 



This data sheet contains preliminary data, and supplementary data will 
be published at a later date. Natioiial Semiconductor Corporation 
reserves the right to mal(e changes at any time without notice in order 
to improve design and supply the best possible product. ^^^''> ^ ' 



No 

Identification 
Noted 



Full 

Production 



This data sheet contains final specifications. National Semiconductor 
Corporation reserves the right to make changes at any time without 
notice In order to improve design and supply the best possible product. 



Obsoloto 



Not In Production 



Hi 



This data sheet contains specifications on a product that has been 
discontinued by National Semiconductor Corporation. The 
is printed for reference information only. 



Nalionai Semiconductor Corporation reserves the right to make changes without further notice to any products herein to 
improve reliability, function or design. I^ational does not assume any NabMity arsing out of the appTication or use of any product 
or drcuit described herein; neither does it convey any license under Its patent riffits, nor the rfghls of others. 
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74LVX374 Low Voltage Octal D Flip-Flop with TRI-STATE Outputs , 

74LVX573 Low Voltage Octal Latch with TRI-STATE Outputs 

74LVX3245 8-Bit Dual Supply Translating Transceiver with TRI-STATE Outputs ..... . ; . .v\>f . 

74LVX4245 8-Bit Dual Supply Translating Transceiver yvith TRI-STATE Outputs . . .jv. 

74LVXC3245 8-Bit Dual Supply Configurable Voltage Interftce transceiver wRh TRtSXATE 

Outputs for 3V System i 

74LVXC4245 8-8it Dual Supply Configurable Voltage Interface Transceiver with TRI-STATE 



I 
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Gates 



Function/Description 



Type 



LVQ 



LVX 



LCX 



LVT 



Quad 2-lnput NAND 



00 



Quad 2-lnput AND 



08 



■I .-Vj;. 



Quad 2-lnput OR 



32 



Quad 2-lnput NOR 



02 



Quad 2-lnput Excluslve-OR 



86 



..Hex Inverter 



04 



ill 



' Ito Schmitt.Irigger Inverter . 



14 . 



v">-a 

Flip^Flops 



FuRctlon/Oeseriptton 


Type 


LVQ 


LVX 


LCX 


LVT 


Data 
Inputs 


TRI-STATE® 
Outputs 


■Master 
Reset 


DualD 


r. 74„ ,,, 


. ..x , •■ 








inr i^; I'-i,: 


; : No . , 


- , No 


HexD 


174 


X 


X 






6 


No 


Yes 


Octal D " • 


273 


X 


X 






6 


No 


Yes 


oetaiD 


374 


X 


X 


X 


X 


8 


Yes 


"•'"'kb 


16-BltD 


18374 






X 


X 


16 




No 


Latches 


Functlon/Deseripflen 


Type 


LVQ 


LVX 


LCX 


LVT 


Data 
Inputs 


Enable 
(Level) 


TRI-STATE® 
Outputs 


Broadside 
Pin Out 


Octal Transparent Latcli 


373 


X 


X 


X 


X 


8 


1 (H) 


Yes 


No 


Octal Transparent Latch 


573 


X 


X 






8 


1 (L) 


Yes 


Yes 


16-Bit Transparent Latch 


16373 






X 


X 


16 


2(H) 


Yes 


No 



Buffers/ Line Drivers 



FuneHon/Deacriptton 


Type 


LVQ 


LVX 


LCX 


LVT 


Enable 
(Level) 


Inverting/ 
Non-inverting 


Quad Buffer 


125 


X 


X 




X 


4(L) 


N 


Octal Buffer/Line Driver 


240 


X 


X 


X 


X 


2(L) 


1 


Octal Buffer/Line Driver 


241 


X 








1 (L) + 1 (H) 


N 


Octal Buffer/ Line Driver 


244 


X 


X 


X 


X 


2(L) 


N 


16-Bit Buffer/Line Driver 


16240 






X 


X 


4(L) 


1 


16-Bit Buffer/Line Driver 


16244 






X 


X 


4(L) 


N 



Decoders/Demultiplexers 



FuncBon/D«»crlptlon 


fyp« 


LVQ 


LVX 


LCX 


LVT 


EnaMe 

(LWMl) 


Active 
Address 
Inputs 


Outputs 


1-of-8 Decoder/Demultiplexer 


138 


X 


X 






2(L)+ 1(H) 


3 


8 



Multiplexers 



Function/Description 



Type 



LVQ 



LVX 



LCX 



LVT 



Enable 
(Level) 



True 

Output 



Output 



8-lnput Multiplexer 



151 



1 (L) 



Yes(1) 



Yes(1) 



Quad 2-lnput Multiplexer 



157 



1(L) 



Yes (4) 



No 



Transceivers/Registers 



Function/Description 


Type 


LVQ 


LVX 


LCX 


LVT 


Registers 


Enable 

(Level) 


TRI-STATE* 
Outputs 


Octal Bidirectional Transceiver 


245 


X 


x 


X 


X 


No 


1 (L) 


Yes 


Octal Bus Transceiver and Register 


646 






X 


X 


Yes 


1 (L) 


Yes 


Octal Bus Transceiver and Register 


652 






X 


X 


Yes 


1 (L) + 1 (H) 


Yes 


16-Bit Bidirectional Transceiver 


16245 






X 


X 


No 


2(L) 


Yes 


1 6-Bit Bus Transceiver and Register 


16646 






X 


X 


Yes 


2(L) 


Yes 


16-Bit Bus Transceiver and Register 


16^ 






X 


X 


Yes 


2(L) + 2(H) 


Yes 



Translators 



Function/Description 



Type 



LVQ 



LVX 



LCX 



LVT 



TRI-STATE* 
Outputs 



3V or 5V 
Configurable 
I/O 



VcCA 



VCCB 



Octal Translating Transceivers 



3245 



Yes 



No 



2.7V-3.6V 



4.5V-5.5V 



Octal Translating Transceivers 



4245 



Yes 



No 



4.5V-5.5V 



2.7V-3.6V 



Octal Translating Transceivers 



C3245 



Yes 



Yes 



2.7V-3.6V 



3.0V-5.5V 



Octal Translating TranscaivaiB 



C424S 



Yes 



Yea 



4.5V-5.5V 



2.7V-5.SV 



Bus Switches 



FuneUon/Deaerlptlon 


Type 


LVQ 


LVX 


LCX 


LVT 


TRI-STATE* 
Outputs 


3Vor5V 
Configurable 
I/O 


Vcc 


1 0-Bit Bus Switch or S-BIt Bus Exchanger 


3L383 




X 






Yes 


Yes 


4.0V-5.0V 


10-Bit Bus Switcii 


3L384 




X 






Yes 


Yes 


4.0V-5.0V 



xi 











c 
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Description and Family Characteristics 
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Introduction 






Family Specif ications 



In order to provide optimum logic solutions for a variety of 

low Awttage applications, National Semiconduotor offers 

set^riilf kwv voltage logic product families. Each of theSi ' 
families possess a unique set of features and operating 
characteristics optimized for a particular low voltage appli- 
cation. All National low voltage logic devices shars<the fot-: 
lowing features: ■ , ' - C - 

~* low or "zero" static power dissipation.^(< i QO nA typiceij , 
forivQ) 

• reduced dynamic power consumption 

• lower switching noise than comparable higher supply 
voltage counterparts 

• compliance with EIA-JEDEC low voltage interface stan- 
dard #8-1B 

Output drive, translation capabilities, switching speed and 
Interface flexibility are examples of the characteristics that 
differentiate these low voltage logic families. 

Recommended Operating Conditions 



To assist^he designer in selecting one of National Semicon- 
' iHietfF'ftlJsw Voltage Logic famiiiee-the^^pecificatioris'for^ 
'245' funcfitM'-lu^ corripared bdet# for easy reference. 
Please reference individual data sheets for specific device 
information. 



V8.li 



4 



.-.-Al 



leoiilaeB OA 





' .s^.iimuani 


LVX ' 


LCX 


LVT 




Dual Supply 
Translating. 
TrarOffiblvers 








LVX 


Bus 


(Preliminary) 


(Advance 
Information) 








SyrRcTies" 






■245 


■245 


4245 


■3L383 


'245 


'245 


Supply Voltage (Vcc) 


2.0V to 3.6V 


2.0V to 3.6V 


2.7V to 3.6V 


4.0V to 5.5V 


2.0V to 3.6V 


2.7V to 3.6V 








and 
4.5V to 5.5V 




















Input Voltage (V|) 


ov to Vcc 


OV to 5.5V 


OV to 5.5V 




OVto 5.5V 


OV to 5.5V 




Output Voltage (Vq) 
Active 














OV to Vcc 


OV to Vcc 


OV to Vcc 




OV to Vcc 


OV to Vcc 


TRI-STATE" 


ov to Vcc 


OVtoVcc 


OVtoVcc 




qV to 5.5V 


0VtO§.5V 


Operating 
Temperature (Ta) 


-40°Cto +85°C 


-40°Cto +85°C 


-40°CtO +85°C 


-40°CtO +85°C 


-40°Cto +85°C 


-40°Cto +85°C 


Input Rise and 
Fall Time 


125mV/n8 


ns/V to 
100 ns/V 


8 ns/V 




10 ns/V 


10 ns/V 



o 

S 

o 



o 

3" 

o 

s 

CO 



DC Electrical Characteristics 









LVX 




LVT 
(Advance 
Information) 






LVQ 


LVX 


Dual Supply 
Translating 
transceivers 


Bus 

Switches 


LCX 
(Preliminary) 






'245 


'245 


4245 


'3L383 


'245 


'245 


V|H 


Min 


2.0V 


2.0V 


2.0V 


2.0V 






V|L 


Max 


0.8V 


0.8V 


0.8V 


0.8V 


U.oV 


U.OV 


VoH 


Min 


loH = -12 mA 


2.48V @ 

Iqh = — 4 mA 


3.76V @ 

Iqh = — 24 mA 




Iqh = -24 mA 


£.UV Iff 

lOH = -32mA 


Vol 


Max 


0.44V® 
'OL = +12mA 


0.44V @ 
lOL = 4 mA 


0.44V @ 
loL = 24 mA 




0.55V @ 
lOL = 24 mA 


0.55V @ 
loL = 64 mA 


l|N 


Max 


±^.0|xA 


±1.0 (xA 


±1.0;u,A 


±1 fiA 


±5.0jiA 


±10jiA 


Ice 


Max 


40ftA 


40|*A 


aOjxA 


3^A 


lOjiA 


<t2fnaA 


loz 


Max 


±3.0 fiA 


±2.5 |kA 


±5;iA' T 






±^l>A '' 


VoLP 


Max 


0.8V 


0.8V 


1.5V/0.8V 




0.8 


TBD 


VOLV 


Min 


-0.8V 


-0.8V 


-1.2V/ -0.8V 




0.8 


TBD 


V|HD 


Max 


2V 


2V 


2V 






TBD 


ViLD 


Uax 


0.8V 


0.8V 


0.8V 






TBD 



AC Electrical Characteristics 





LVQ 


LVX 


J.CX 
" (Pf 111111111 lary) 


LVT 
(Advance 




Dual Supply 


Bus 


' Units = ns 




LVX 


Traiwlatlng 
Transceivers 


Switches 


Information) 


'245 


'245 


4245 


'3L383 


■245 


'245 


TpHL 


I Max 


10.5 


'■lis 


•n?..'8.5 


0.25 


7 


4 


TpLH 


Max 


10.5 


11.5 


8 


0.25 


7 


4 


TpzL 


Max 


13.5 


16.5 


9 


6.5 


«.5 


5.5 


TpzH 


Max 


13.5 


16.5 


9.5 


6.5 


8.5 


5.5 


















Tphz 


Max 


15 


14.5 


8.5 


5.5 


7.5 


- S9 


TpLZ 
















Max 


15 


14.5 


7 


5.5 


7.5 


4.8 


TOSHL 


Max 


1-5 


1.5 


1.5 




1 


1 


TostH 


M«6c ■■' ■' 


1.5 


1.5 






1 


1 



AinOr 



or 



I _ _ ' 



v\gn : 



1 .j \ 



rine ■ ' 



Operating Voltage Features of National Semiconductor's 
Low Voltage Logic Fafhilies 



',;v ' 



One of the most popular uses of low voltage logic is for translation between voltage levels. '244 and '245 functions are most 
often used for translation, but other functions are also used. The following table summarizes the translation capabilities for each 



o 

3 

a> 

3 

a. 

i 

•< 
C5 



o 



Parameter 



Pure 3V 



LVQ 



Mixed 
Voltage 
Tolerant 



LVX 



Translators 



Non- 
Configurable 



LVX3245/4245 



Configurable 



LVXC3245/4245 



Condltlenal 
(Note 1) 



LVX3L383/4 



Mixed 
Voltage 
Tolerant 



LCX 



Mixed 
Voltage 
Tolerant 



LVT 



Vcc 



2.0Vt3.6V 



2,0V-3,6V 



4.0V-1;SV 



2.0V-3.6V 



2:7V-3.6V 



VcCA 



4.5V-4.5V or 
2.7V-3.6V 



2.7V-3.6V or 
4.5V-5.5V 



VccB 



R*.5V-5i5Vor. 
2.7V-a.6V 



2.7V-5.5Vor 
3.0V-5.5V 



Inputs 



'3V 



Accepts j3V 

ananst" 



OV-VcG 



OV-Vcc 



Accepts 3V 
andSV 



Accepts 3V 
andSV 



I/O ant 



i^V — 



avoni^ 



or 



Interfaces 
with 3V/5V 



Accepts 3V 
and 5V 
(Note 2) 



Accepts 3V 
and 5V 



A-Port 



Interfaces 
with 3V or 5V 
(Fixed) 



Interfaces 
with 3V or 5V 
(Fixed) 



B-Port 



Interfaces 
with 3V or 5V 
(Fixed) 



Irrterfaces 
with 3V or 5V 
(Configurable) 



Nptf 1: Translation feature implemented by adding a diode between Vcc and the device. 
Note 2: Only when outputs in TRI-STATE condition (when an I/O is an input it can accept a 5V stimulus). 



All the famines except' bVQ provide some sort of translation 
capability. LVX and LCX will accept 5V signals on the inputs, 
and LCX will also tolerate 5V signals on the outputs when 
the outputs are in TRI-STATE. The LVX3L383/4 devices 
can be used as "zero delay" translators when a diode is 
used between Vcc and the devices. For pure translation. 



' Tl&r,- 
; . ' ■ ' 'u if 

the LVX Dual Supply Translating Transceivers are tinsiir> 
passed. They can even be used to drive 5V CMOS inputs 
and the LVXC3245/4245 devices have B-port I/O which 
can be configured for 3V or 5V "on the fly". For further 
information on interfacing National Semiconductor's Low 
Voltage Logic to 5V Logic families see Section 4. 
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Low Voltage Logic FamUy Feature Comparison 



Foature 


LVQ 


LVX " 




LCX 

(rreiiminary) 


LVT 
(Advance 

Information) 


LVX 


Dual Supply 
Translating 
Transceivers 


Bus 

Switches 
















Translation (5V <— > 3V) 
Input 

Bidirectional 




















no 
no 


yes 


yes 


yes 
yes 




yes 
yes 


yes 
yes 


Configurable 


no , . 


no 


yes 


no 


no 


no 
















VpLP<0.8V 


yes 7 


— 
yes 


• ■■- 
yes 


yes 


yes 


yes 


7nrn Statir Pnwcv 


yes 




yes 


yes 


yes 


no 


Low EMI 


yes 


yes 


yes 


yes 


ves 


yes 


Latchup > 300 mA 


yes 


yes 


yes - 


yes 


yes 


yes 


Alternative Source 














Available 


yes 


yes 


yes 


yes 


yes 


yes 


Power Up Output 














Hi-Impedance 


no 


no 


no 


no 


no 


yes 


Power Down Output 




"no 


no 


1^0 


no 


yeis 


yes 














__ 




Comer Supply Pin 


; yes 


yes 


yes 


yes 


y^ 


yes 


Product RangA 








no 
no 
yes 
nn 








Gates/MSI 

Octals 

10-Bit 

16-Bit .... 


yes 
yes 
no 
no 


yes 
yes 
no 
no 


no 
yes 
no 
no 


no 
yes 
no 
yes 


no 
yes 
no 
yes 












Current 

Package 

Offerings .. 


SOIC. EIAJ. 
QSOP-OctalsOnly 


SOIC, EIAJ, 
SSOPI 


SOIC, QSOP 


SOIC, QSOP, 
TSSOP 


SOIC, EIAJ, 
TSSOP, 
SSOP-1 6-Bit Only 


SOIC, EIAJ, 
TSSOP, ' 
SSOP-^ie-BitOnly 



6 -.'lOl C-:F ll'W 



Process Technology 

A wide ringd'offiirocic^taR^ technologies are used to manufacture the various iow voltage product families. Process selection is 
based upon thdtoaueiBion Of pr(xliJct«leHik»l f^ltucpe to technological demands at the device level. Table I summarizes the 

P^'CJ -' TABLE I 



Product Line 


LVQ 


LVX 


LCX 

4 - ■: '. 


LVT 


Units 


LVX 


Dual Supply 
Translatlnfl 
TraiMcalvera;>< 


Bin 


ProceM -r-'\ 


14 CMOS 


1i>CM0S 


! OSCMOS il 








Device Characteristics 


TOX nom 


225 


150 


150 


150 


150 


150 


A 


Abs Max Vcc max 


7.0 


7.0 


7.0 


r 7.0 


, - 7.0 




V 


LEFF NMOS nom 


1.05 


0.65 


0.6 


0.65 


0.6 


0.65 


/Am 


LEFF PMOS nom 


1.05 


1.0 


0.75 


0.7 


0.75 


0.7 


fim 


■' .1. ' 

(Snpn nom 


— — 


•,n/a 


n/a 


n/a 


n/a 


90 




Process Charaetarlstlcs J I ^ "^-^ ^ . 


Starting Material 


P-epI on 

P+ + 


P-epI on 

P+ + 


N-epi/N+ + 


N-epi/N+ + 


,Ncfpi/M+ + 


N-epl/N,+ + 




Minimum Feature 


1.4 


1.0 


. 0.8 


1,0 




1.0 




M1 Pitch min 


4.5 


3.5 


2.0 


3.5 


2.0 


3.5 


/xm 


M2 Pitch min 


6.0 


5.0 


2.5 


5.0 


2.5 


5.0 





Switching Speed and Static Output Drive 

National Semiconductor offers the low voltage system designer choloes wfien it comes to switching speed, output drive and 
mixed supply level flexibility. Tatile II summarizes the perftfmanoe ^ the ^9>^P%l^<'OP^'9Sj£lli^ ^Ni^'^^ regard to these 
system critical parameters. ' ' wsnc* w^lewwti . (e • - 



TABLE II 



Parameters 


LVQ 


LVX 


LCX 


LVT 
(Advance 
Infonnatlon) 


Units 


LVX 


Dual Supply 
Translating 
Transceivers 


Bus 
Switches 


TpD (3.0V, BS°C) 


9.5 


1^0 


9.0 


2S0ps(Note1) 


6.5 


4.0 


ns 


IOL(Note2) 


12 


4 


24 


n/a 


24 


64 


mA 


loH(Note3) 


-12 


-4 


-24 


n/a 


-24 


-32 


mA 


Abs Max Vqc 


7 


7 


7 


7 


7 


7 


V 


Maximum V|h (Vqc = 3. OV) 


Vcc + 0.5 


5.5 


Vcc + 0.5 


5.5 


5.5 


5.5 


V 


Maximum Vqh (Vcc = 3-OV) 


Vcc + 0-5 


Vcc + 0.5 


Vcc + 0-5 


5.5 


5.5 (Note 4) 


5.5 (Note 4) 


V 



Not* 1: Calculated based upon 50 pF lead and 50 nominal channel [sslstance 

Net* 2: Refer to Individual datasheets tor Vol level. 

Note 3: Refer to Indhridinl datasheets tar Vqh level. 

Note 4t Vqh h p emiMe d to rise above Vcc only wInn 0Q> ^ V|h. 
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Switching Induced Noise 

Reducing the power supply potential and compressing the 

output swing of a high drive output buffer reduces the 
switching induced noise that it propagates or generates. At 
the same time using advanced technoiogy to provide ag- 
gressive propagation delay and large load driving capabili- 
ties serves to increase Vqlp and Vqlv- The net result is that 
great care must be taken in the design of high speed, low 
voltage line drivers if the noise benefits of the reduced sup- 
ply and compressed swing are to be preserved. By incorpo- 
rating a low-voltage-tuned version of National Semiconduc- 
tor's proven Graduated Turn-On (GTOtm) circuitry (Note 1), 
best-in-class propagation delay guarantees are achieved 
along with the industry's only guaranteed maximum specifi- 
cations for ground bounce, undershoot and dynamic input 
thresholds. 

Figure 1 depicts a functionally correct, but schematically 
^n(iplified repE^ntation of ^ National Semiconductor 
- (a'te Circuit used throughout Me low-voltage portfolios. In 
tte case of an output high-to-low tranatlon this circuit be- 
haves according to the following flow. 

Note V. United States Patents #4,961,010, «5,03ei222^aiKl #5,061,374 



r.tfir.The 4/ drcpts noyv pess the signals at 

• VgslPa] = OV, lds[P2] = -» P2 is off 

• Vgs[N2] = Vcc, Vds[N2] = Vcc. N2 saturates and dis- 
charges Cl 

• lds[N2] > lds[N1] and lds[P2] > lds[P1] ~" 



INITIAL CONDITIONS 

• Vg[P1] and Vg[P2]are discharged'to ~ ov"^"^^ ^ | ' 

Vgs[P1,P2l = Vcc . _ . 

«lVds[P1,PJ3 = 0V-*lds[P1l = lds[P2] = 0(assunies 
purely capacitive load) 

• Vgs[N1] andVgs[N2] = 0V-»-lds[N1] = IdsEM^^^O 

• Vo = Vcc 

NODES A AND B ARE EXTERNALLY CHARGED TO Vqc 
FROM OV 

• Vg[P1,N1] rises to Vcc 

. The A/ circuits delay'^' dt^' W^ISi?^^^ W 
to P2 and N2 

• VgstPlL= OV. KtelPi] = ^ P.1 isM . " ^ 

• Vgs[N1] = Vcc, Vds[N1] = Vcc. N1 srturate« and be- 
gins to discharge C|_ 

I 'f^U.'n-.,;tni I I ,,„rt5„.^g 
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FIGURE 1. Slmpllfiecl^cheimitic of GTO Noise Control 

' The connectivfty within the At blocks is such all signals 
.J ^arriving i at nodes A and B are delayed en route to P2 and 
NZrThis would serve to degrade the disable time perform- 
ance of the buffer. N3 and P3 restore the disable time per- 
formance by bypassing the delay elements during LZ or HZ 
output transitions only. The turn-off signals to N2 and P2 are 
thereby delivered without delay. 

Low Voltage Product Summaries 

To assist the system designer in understanding the specific 
operating characteristics of each of the various products a 
brief description of the circuit topology for each is present- 





LVQ— Low Voltage Quiet CMOS 
Logic 

The LVQ product line is targeted for 3.3V-only applications 
where interfacing to 5V or other interface levels Is not a 
requirement. Figure 2 depicts the circuitry common to the 
LVQ family. Complementary diode Input protection Is used 
bid>:iiitbout ibS'ii8iKil. currenMbmiiir^iinput i&i)tiwi-.1itii8 
drBimtioallyiBduoa9#ie&nMnd'iietfBtsnfiewtoeiatB(|iii^ 
tbeflecjunelijMs and.'Slgaifie^ntl^-iniiptowssi'ttKltitnpiitioiMi)- 
shoot and tMdershoot otamplng ciBpiU)ilRiBs..@iMcnEH- pntf- 
tects the Input node from positive voltage ESD events by 
conducting the charge to the Vcc node and away from the 
ESD sensitive structures internal to the device. D1 becomes 
forward biased when charge builds up on the Input node 
such that the potential difference across D1 is larger than 
Vp for D1 . This type of input protection circuit precludes the 
application of input signals containing components that rise 
above Vcc by more Vnm the Vp of D1. 



The complementary MOS output drivers used throughout 
the LVQ family include drain Isolation Junctions D5 and D6 
that are reverse biased during normal operation. This im- 
plies that signals applied to any LVQ output node must not 
rise above Vcc + Y^^lM^?f^9^ Vf[D6]. Opera- 
tion outside this range vW#Wffi'dmist)5 or D6 and thus 
creating an undesirable forward conducting path to Vcc or 
ground. This cunrent may resUlt'ln violation of the Absolute 
Maximum' Ratings for these devices which in turn rriay ad- 
versely and permanently affect device performance and reii- 
at>ility. 

LVQ devices incfude output divas' thaf feature National 
Semiconductor's GTO noise control circuitry. The output 
transistors arS- designed with suitable dynamic cun-ent 
sourcing and sinking capabilities to assure incident wave 
switching when driving non-terminated transmission lines 
. Aayino ^ characteristic impedance of 750fl or greater. 
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FIGURE 2. Simplified LVQ Schematic Diagram 
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LVX— Low Voltage CMOS Logic 
(with 5V Toierant inputs) 

The LVX family is made up of tfiree product groupings, each 
possessing a unique set of interfacing capabilities and char- 
acteristics optimized for specific applications. t 

• Gates, petals and MSI types 

• supply T^^p«|1g!#^,, ^f^^ 
„; |us Switojhe?, •, ;, „:.'; .-lo; al"-, „jctPi. r 
14y»iiVX gates, ootals.and MSI types«ll'festtne>anaiMiwilB 
input ESD protection scheme that permit their Inputs to res- 
ceive signals whose logic-high levels exceed the supply 
voltage. Figure 3 shows a simplified LVX input buffer J9ChSr 
matic that includes the alternate ESD strypture. , , j^.^ 
Sicice there no looker e)^t8.aJocward junQtlQBMwffiiR>We 
daitei input -pin anol>iV@s'iMi»)GorTdu<^itv(#alt) jietweert tthe 

-., r i'..:u t. ioiuoe 



data pin and Vcc is disrupted. The positive voltage limitation 
on the input pins increases from Vqc + Vp to the minimum 
breakdown, path tied to the input. For the LVX family of 
^tea, oetals iand MSI products this value (BVDSS) is in 
«(ces8 of 7V. Asln the ceeenef LVQ prododts, Lyxtuliliz^ 
eQniptementary'MOS.deviceB'tri(lte«(li4»iti8tas«iand4h8re'- 

-HnimHgtficMineci'j^/SniiD r—^fl^and'^^-i^hlWpijnr tO'^ri.- 
^'mit^MewinSbfe fromlVX Is sealed td'provide the 
'M^^^dieiilSle'-dynamlc power dlssipatiori eind leakage. By 
Wtue of their pin capacitance specifications, low noise and 
fligh speed, LVX products are ideally applied in 3.3V battery 
povi/ered systems where system performance requires 5V 
FACT propagation delays. 
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LVX— Low Voltage Dual Supply 
CMOS Translating Transceivers 

The LVX family of true translating transceivers use an en- 
tirely different approacfi to tfie mixed supply interfacing is- 
sue. Not Just overvoltage tolerant, these devices are frue 
translators — meaning that they receive 3V sigriais'^' out- 
put 5V signals, and receive 5V signals and output 3V sig- 
nals. This is accomplisfied by internally dividing the devices 
such that the circuitry etssociated with the A-side is electri- 
CMf isolated from file B-side. This dual Supply architecture 
pieiTittlsth&l£VX ii^ndatorfeotilHyiiSirttiarftiee 3V signals and 
5V sigrials vtrith iir« «lillfe'9mFtri^^ 
In the case of the 74LVX4245 device the A-sldS is disdiait- 
ed to 5V operation and VccA is sp^'Hiod for Vhe iai^h 
4.5V-5.5V. The B-side Is dedicated 3.3V and VccB is speci- 
fied for the range 2.7V-3.6V. The LVXC3245 and 
LVXC4245 offer further enhanced interfacing in that the B- 
side is designed to operate over an extended range of I/O 
and supply levels. For these types VccB >s permitted to l3e 



lit. 



»(n)C> 




set to aayaMtoiMween 2.7V and 5.5V. The I/O levels on 
the B-side Will track or scale automatically according to the 
level set on VccB- This B-side operation is completely inde- 
pendent of VccA- Tlis A-port and control input buffers are 
referenced -toi'iVcxM 9**^ do not vaiy wtth Veee^ R^lar to 
Figure 4. Ttie configurable dual supply trans te Mng iransceiwj 
ers (UVXC) are designed to tol{SHt|e flpating,inputs.9iv#<s Bf 
port when Vqca snd the control signals ere set to valid op- 
erating levels. The combination of on-the-fly Interface flexi- 
bility together, with "empty socl^et" tolerance is intended to 
b^nstfit jd^lM^^ ^ ^i .milM^mS Jl*erp,,©gB9qgisi^ 
cards vilh different sii|)l)(4;9teirtiHls iiHJS|;i^iN(S^>Vf'<9<M^ 
ed. 

Along with the advanced interfacing capabilities offered by 
the LVX dual supply translators, these products offer switch- 
ing speeds equivalent to 5V FCT/FAST but with Quiet Se- 
ries noise performance and 3.3V supply. 
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FIGURE 4. SknpHflad LVX Translator Sehamatle Dlq^m 
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LVX— Low Voltage CMOS Bus 

Switches 

The LVX3L383 and LVX3L384 low impedance switches 
complete the LVX family. By virtue of their low "on" resist- 
ance these ten channel NMOS pass gates can be used to 
provide a high speed, bi-directional interface between mixed 
si>pply>buaii^i« F$urs#(l^cta>e single channel napKeaBB- 
ta110ffOtt»w L\ra«3L384.. - - ' e.'.. r v . , 

The' dnhartcerfient type NMOS pasS gate N1 utilized iii all 
LVX3L383 and LVX3L3841o«lrliTip6dance switches provided 
bi-directional Signal level transtafibn capability. Tfie stnirce 
(Note 1) of the pass gate will alwa^ be clamped tb'VgsVtn 

mnpneHMB^m '^fmpbtami. % k a^fiif^-vta in^ 

• Vcc is set to 4.1V 

• ytn = o.8y 

-«£ IvIuO rli'w 



• Va = 5.0V 

• Venable = OV 

• i<iSiBa(iy di8ci»i^|^ ' 
Given these conditions pass gate N1 saturates (Vds > Vgs 
- Vt) and begins charging its source B(N) positively. As 
B(n) rises the difference between B(n) and Vcc (Vgs[N1]) 
decreases. When B(n) rises to within Vtn of Vcci N1 is cut- 
off and conduction ceases .ii;idepen{dentj>f t)\ej^ter>tial at 
A(n). The final temi ^ lf p ^g^^fi n gti^ ■ Uv/ e < si? 
V[A(n)] = 5.0V 

V[B(n)] = Vcc -Vtn = 3.3V , 
and the translation is completed. - ' 

Note 1: For an NMOS transistor ttie source is defined as the diffusion witfi 
lowest potential. 
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FIGURE 5w Simplified LVX3L3B4 Schematljc Diagram 
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LCX— Low Voltage High Speed 
CMOS Logic (with 5V Tolerant 
Inputs and Outputs) 

The LCX product line represents National Semiconductor's 
most advanced low voltage CMOS product line. These de- 
vices offer mixed 3V-5V capability and are recommended 
for applications where 3.3V and 5.0V subsystems interface 
with one another and where low power consumption is a 
necessity. By virtue of a proprietary input/output structure 
(Note 1), the LCX family of products will tolerate input and 
output (Note 2) node exposure to signals or DC levels that 
exceed the Vqc level. Refer to Figure 6 for schematic de- 
soiption of a typical LCX drcuit 



Note that the output PMOS device P5 has its bulk potential 
supplied by the output of the comparator X1 rather than by 
Vcc as in conventional CMOS. The circuitry contained with- 
in the comparator is designed such that the output is always 
the greater of Vqc or Vq. This technique circumvents the 
P-I-/N- bulk-source fonward junction that usually appears 
between the PMOS drain at the output and the bulk connec- 
tion of the output PMOS which is usually tied to Vcc- Elimi- 
nating this junction is fundamental to the powered-down 
high Z and overvoltage tolerance features that 
LCX from other low voltage CMOS products. 
Not* 1: U.S. and international patent protection applied for. 
Not* 2: Output overvoltage is permitted unconditionally for tri-stated out- 
puts. For active outputs, see datasheet 
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LVT— Low Voltage High Speed 
BrCMOS Logic 

LVT is National Semiconductor's highest performance low 
voltage family of products. Manufactured using sub-micron 
BiCMOS technology, LVT includes all the mixed-supply in; 
terface features of LCX in addition to BJT-enhanced propa- 
gation delays. These 5V tolerant low voltage devices are 
recommended for applications where 3.3V and 5.0V subsys- 
tems interface with one another and where high speed and 
high drive are required. By virtue of hysteresis applied by 11 
and 12 directly at the input node (refer to Figure 7), LVT 
devices will tolerate floating input conditions that would oth- 

-s ouwoiq eOMO ^it.'jltov wrt'o no'r XOj 

r.*t&ii^.rri lot r' »-t'«Wi»"- 



The output buffer design is based upon the LCX circuit and 
includes overvoltage tolerance at the output as does LCX. 
^ and DC performance in the LVT version of the output is 
i^meniei by the addition of the parallel NPN devices Q3 
and Q4. The Q4 base drive required to sink the rated Iqi. 
results in a npminal Iccl of less than 10 mA. The reverse-bi- 
ased Schottky device D3 prevents output overvoltages that 
exceed BVCEO from corrupting the low voltage supply. LVT 
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At National Semiconductor it is our mission to excel in serving chosen markets by delivering semiconductor intensive products 
and services of the highest quality and value, thereby providing a competitive advantage to our customers worldwide. Should 
you have any additional questions about our Low Voltage Products, please contact yaur local sales office or our Customer 
Response Center at 1-800-272-9959 within the U.S., 1-800-258-6768 in Canada. 
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Low Voltage Logic 
Ratings, Specifications, and Waveforms 



, Definition 

DC Characteristics 

Currents: Positive current is defined as conventional cur- 
rent flow into a device. Negative cwmtm^_4^ 
fined as current flow out of a device. AH 
limits are specified as absolute values. 
Voltages: All voltages are referenced to the ground pin. 4i 
^ ^|,. voltage limits are specified as absolute values. 

\QtM ^6 current flowing into the Vqc supply terminal 
when the device Is at a quiescent state. ^ .. ; .. 

Icow The current flowteif^ln^Q:tl*» Vgg suppjy tsifrntaB) 
when the outputs are in.the HIGH state. 

'ecu The current flowing Into the Wqq supply terminal 
Mbc iAd«filiooatl@G due toTTi. HIGH toml»fon^ 

Iccz ThaiaQfrdWfli)w«figIrf®1heV(x;Sup^ 

when the outputs are disabled (high im0edani3e9i 

li, l|N Input Current. The ciirrSht flowing Into or out's? 
an input when a specified lOW or HIGH voltage 
Is applied to that input. 

ljUtjg „ . .Ou^utJHIl^H purne^'^gie current flowing out of 
an output which is in tne HIGH state. 

lOL Output LOW Current The current flowing Into an 
output which is in the LOW state. 

Iqs Output Short Circuit Current. The current flowing 
out of an output in the HIGH state when that out- 
put Is shorted to ground.(or other specified poten- 
tial). 

loz Output OFF current. The current flowing into or 
out of a disabled TRI-STATE* output when a 

-ih,.:..,' T'oUtpite'' . . .)©te^) .t»,-..^.-.'>-.o ,r . 

'l^^) ' InNt ^ Cun-ent Inpiit^r^fiat holds the 
input at the previous state when ihe driving d^ 
vice goes to a high Impedance state. 

I|(0D) Input over-drive current. Input current that Is 
specified to switch a logic level which Is held at 
previous state. 

lopp Input/Output power-off leakage current. The 
: . ^ ' maliii'num lealoge cunient irito ec out of the Input/ 
/ t: output dran^istof&wh*n fopiiSB^dtMKjiipiiblautpat 

'r. <r.r ■ frw«0VftO'S*.SVlwitt)'4>ij^waV. i fc^.-iT--.? ^r: 
Vcc Supply Voltage. The range of power supply volt- 
ages overwhichihe device Is guaranteed to op- 
erate, i ;;.->lc 

VjK Input Clamp Diode Voltage. The voltage OrfSh 
that input 



of Terms 
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VlH.,, Input HIGH Voltage. The minimuminpllt vol^ffle 
that is recognized as a DC HIGH-level. 
Dynamic Input HIGH Voltage. The minimum input 
voltage that Is recognized eis a HIGH-level during 
r L,' ..J- tfiMi^le Output Switching (MOB) operation. 
Vilj I ; Input'LOVy Voltage. The maximum input voltagia 
BTA . that is recognized 1X2 LOW-level. - 
*l£b " Dynamic Input LOW Voltage. The maximum Input 
voltage that Is recognized as a LOW-level during 
Multiple Output Switching (MOS) operation. 
VoH Output HIGH Voltage. The voltage at an output 
comattioMd IHI6M tvith 8> «pecffled output load 

Vol Output LOW Voltage. The voltage at an output 

oondMorMct'iCOW with a specified output^ load 

and Vcc supply voltage. 
Vqlp Maximum (peak) voltage induced on a static 

LOW output during switching of other outputs. 
Vqlv MIntmCrm (valley) voltage Induced on a state 

LOW output during switching of other outputs. 

AC Characteristics 

ft Maximum Transistor Operating Frequency — ^The fre- 
quency at which the gain of the transistor has dropped by 
three decibels. 

'max Toggle Frequency/Operating Frequency — The 
maximum rate at which clock pulses may be applied to a 
sequential circuit. Above ftljis :frequency the device may 
cease to function. 

tpLH Propagation Delay Time— The time between the 
specified reference points, on the input and output voltage 
waveforms, with the output changing from the defined LOW 
level to the defined HIGH level 

tpHL Propagation Delay Time — ^The time between the 
specified reference points, on the Input and output voltage 
waveforms, with the output changing from the defined HIGH 
level to the defined LOW level. 

tw Pulse Width — The time between specified amplitude 
points of the leading and trailing edges of a pulse, 
til How Time— The interval immediately following the ac- 
tive transitton of tfte timing pulse (usually the clock pulse) or 
folkiwing the transitkm of the control input to its latching 
level, during which interval the data to l>e recognized must 
be maintained at the Input to ensure Its continued recogni- 
tion. A negative hold time indicates that the correct logic 
level may be released prior to the active transition of the 
timir^ pulse and sWi be recognized. 
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ts Setup Time — The interval immediately preceding ttie ac- 
tive transition of the timing pulse (usually the clock pulse) or 
preceding the transition of the control input to its latching 
level, during which interval the data to be recognized must 
be maintained at the input to ensure its recognition. A nega- 
tive setup time indicates that the correct logic level may be 
initiated sometime after the active transition of the timing 
pulse and still be recognized. 

tpHZ Output Disable Time (of a TRi-STATE Output) from 
HIGH Level — The time between specified levels on the in- 
put and a voltage 0.3V below the steady state output HIGH 
level with the TRI-STATE output changing from tM'deHrfBtf 
HIGH level to a high Impedance (OFF) state. 
tpiz Output Disable Time (of a TRi-STATE Output) from 
LOW Level— The time between specified levels on the in- 
put and a voltage 0.3V above the steady state output LOW 
level wIthThe TRI-STATE output changing from the defined 
LOW level to a high impedance (OFF) state. 

tpzH Output Enable Time (of a TRi-STATE Output) to a 
HIGH Level— The time bet«veen>the a^iseHiedtovels of the 
input and output voltage wlN^g«n»'4»tth3tM>'tRI-STATE 
ou^«tKmaHia'<rom.«ijhigh impodsnca' (Qfi^isMs 

tpzL Output Enable Time (of a TRI^ATE' Output) to a 
LOW Laval— The time betwisen the specifiad levels of |ha 
input arai outiaiHt wtHasek wavafem^MH^ 

output changing from a highimpai^iiic^'IOif^ state to a 
LOW level., „ , ,vr.j ',.,j,.o jrJ 

tne'Racovery Time— The time batweadithe opacified level 
on the trailing edge of an asynchronous input control pulse 
and the same level on a synchronous Input (clock) pulse 
such that the device will respond to the synchronous input. 
Multiple (Simultaneous) Output Switching Propagation 
Delays — ^These tests are used to ensure compliance to the 
extended databook specifications and Include active propa- 
gation delays, disable and enable times at 50 pF outpt^ 
load. ' 
Multiple Output Switching Skew — Performance data from 
the Multiple Output Switching propagation delay testing Is 
analyzed to obtain information regarding output skew of an 
IC. 

AC Dynamic (Noise) vo ' 
Characteristics 

VoLP> Vpi.v— Ground Bounce (Quiet Output Switch- 

l^|^Hr^.^^r^.C»ft^^Ti^ters with 50 pF loading relate the 
amount tnirt a static cdhctltioned output will change In volt- 
age under multiple outputs switching condition with outputs 
operating In phase. They are heavily Influenced tiy the mag- 
nitude that Vcc sfid'Ground move Internal to the IC. 



V|LO> V|HD— Oynamle Threshold — Dynamic threshold 
measures the shift of an IC's input threshold due to noise 
generated while under multiple outputs switching condition 
with outputs operating in phase. This test is package and 
test environment sensitive. 



1 ..)<jnO'-' f'fl ted' L Jlt^ib"' fcv;, ::; >•• A, 

to noi!i«r»Bil 9viJ3f. ji ^ j?et-9lei eit \&m /ei 
.bs:.. ijo ."-! mO tjng Belitc j-^mini) 



Input Edge Rate — ^This test Is performed to determine what 
minimum edge rate can be applied to an input and have the 
corresponding output transition with no j^norrti^ Hjgg s uch 
as gllfcSias or o8idlla«oniO*!XKI*K)OI(irtdC MhMK 

Power 

Power-Up Ice Traces — Shows how the supply current re- 
acts to various input conditions during power up. 
Ice V8 V|N Tr ag a a (T ragps'^f 1^ vs V|n show how the 
supply cun-ent changes with input voltage. 
MllX^I>^}MhllC Ic^— Determines the amount of current an 
IC wlH consume at frequency. 

HlfiuWOmfM ttii«Mtanc«< (Cm/Cout) 
fGapadtanee (Cpo) 



ReHabiUty'Te^)-'':'- ""'"'^.. ,-. ^^a^ikw 

La^^i^p-^f aiifig iletimirieis If -ah IC Is susceptible to 
IMstr-up 1tam^Ner-6ntt^ 6r avafvolfage stresses per MIL- 
STD-883 JEDEC mefliod 17, 

Etaatrostatic Dlaelwrga, Human Body— Per MIL-STD- 
883C and Machine model. 

Characterization Philosophy 

During the National new product introduction process for 
logic IC's, a new low voltage IC design will undergo a rigor- 
ous characterization to baseline its performance. This data 
is required to correlate with simulation models, determine 
product specificatipns,,compare performance to other prod- 
pfj>Y^.^.|E9^l^|tejp^ j^chanlsm to the fabrication pro- 
cess, and for customaf information. National's Logic 10 
characterizations are designed to get as much information 
as possible about the product and potential customer afj^M^ 
cation performance. 

National'^ logic IC characterization methodology uses pa§( 
knowledge of design performance, simulation, and process 
parametrics to determine what electrical parameters to 
characterize. Characterization samples are selected so that 
they have key process parametrics (e.g., Drive, Beta, Vm, 
Vtp, Leff, etc.) which have been shown to significantly affect 
device electrical parameters. Data is acquired and process- 
ed using statistical analysis software. Manufacturing test 
limits are then set using the knowledge of variations due to 
fabrication, package, tester, Vcci temperature, and condi- 
tion. This allows product to be shipped on demand without 
problems or delays. 

Power Dissipation — Test 
Philosophy 

In an effort to reduce confusion about measuring power dis- 
sipation capacitance, Cpp, a JEDEC standard test proce- 
dure (7A Appendix E) has been adopted which specifies the 
test setup for each type of device. This allows a device to 
be exercised in a consistent manner for the purpose of 
specification comparison. 

The following is a list of different types of logic functions, 
along with the input setup conditions under which the Cpo 
was measured for each type of device. By understanding 
^Mi^^mmm^t^ iima Cpd measuromonte, 
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Power Dissipation — Test 

Philosophy (Continued) 

the designer can understand whether the Cpo specified for 
that particular device reflects the total power dissipation ca- 
pacitance for either the entire device or for just a certain 
stage of that device. For example, from the following list, it 
is apparent tfiat the Cpp value specified for a counter re- 
flects the internal capacitance for the entire device, since 
the entire device is being exercised during measurement. 
On the other hand, the Cpo value specified for an octal line 
driver reflects the internal capacitance for only one of eight 
stages, since only one input was being switched during test. 
Therefore the octal's overall power dissipation should be 
calculated for each of the eight stages, individually. 

'^^su^^t^^^^^^^m^^^?^^ 
Switch the Enable and D inputs such that 
the latch toggles. 

Switch the clock pin while changing Dj(pr 
bias J and K) such that the outpi^) 
change each clock cycle. For^^ierts Wtth 
a common cl&dk, e'xeridisefonly ohe fli|3- 
flop. 



Liiie'biWeT^: 
Latches: 

Flip-Flops: 



INPUT O |~TV 



SJGNAl 



Oeqfiiiifd \, . Switch one address pin which changes 

two outputs. 

Multiplexers: . Switch one address pin with the corre- 
sponding data inputs at opposite logic 
levels so that the output switches. 

Counters: Switch the clock pin with other inputs bi- 

ased such that the device counts. 

Shift Registers: Switch the clock pin with other Inputs bi- 
ased such that the device shifts. 

Transceivers: Switch one data input For bidirectional 
devices enable only one (firectnn. 

Parity Generator Switch one input 

Priority Encoders: Switch the lowest priority input. 

AC Loading and Waveforms 

LOADING CIRCUIT 

Figure 1 shows the AC test circuit used in characterizing 
and specifying propagation delays for all of the low voltage 
lOQic devices aS{Sfi>wp, unless otherwise specified in the 

Vhl 
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FIGURE ta. AC Tart Orautt for LVQ, LVX TiwMMer 
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FIGURE lb. AC Teat aicutt for LVX FamHy 
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Test Conditions 

Figure 2 describes the input signal voltage levels to be used 
when testing low voltage logic circuits. The AC test condi- 
tions follow industry convention requiring V|n to range from 
OV to Vcc- The DC parameters are normally tested with Vim 
at guaranteed input levels, that is V|h to V|l (see data tables 
for details). Care must be taken to adequately decouple 
these high performance parts and to protect the test signals 
from electrical noise. In an electrically noisy environment, 
(e.g., a tester and handler not specifically designed for high 
speed work), DC Input levels may need to be adjusted to 
increase the noise margin to allow for the extra noise in the 
tester which would not be seen In a system. 

■noitoeilb £>nc ytno -Jrl. 
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Noise immunity testing is performed by raising V|n to the 
nominal supply voltage of 3.3V then dropping it to a level 
corresponding to Vm characteristics, and then raising it 
again to the 3.3V level. Noise tests can also be performed 
on the V|L characteristics by raising V|n from OV to V|l, then 
returning to OV. Both V|h and V|l noise immunity tests 
should not induce a Switch condition on the approprieite out- 
puts. 

Good high frequency wiring practices should be used in 
constructing test jigs. Leads on the load capacitor should be 
as short as possible to minimize ripples on the output wave- 
fprm transitions and to minimize undershoot. Generous 
ground metal (preferably a ground plane) should be used for 
the same reasons. A Vcc bypass capacitor should be pro- 
vided at the test socket, also, with minimum lead lengths! 




Transition 

Input Levels Input Range Noise Input Range Noise Region 
Immunity ImmunHy 

FIGURE 2. Test Input Signal Levels 
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Propagation Delays, ftn^i 
Set and Hold Times 

A 1 .0 MHz square wave is recommended for most propaga- 
tion delay tests. The repetition rate must necessarily be in- 
creased for testing f^ax- A 50% duty cycle should always be 
used when testing f^ax- Two pulse generators are usually 
required for testing such parameters as setup time, hold 
time, recovery time, etc. See Figures 3 and 4. 

Enable and Disable Times 

Figures 5 and 6 show that the disable times are measured 
at the point where the output voltage has risen or fallen by 
0.3V from Vql or Vqh. respectively. This change enhances 
the repeatability of measurements, and gives the system 



Waveforms 
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OUT . 



TL/F/iano-a 



FIGURE 3. Wavwionn for Invartbig 
and NonMnwwtIng FUnetloiW 



designer more realistic delay times to use in calculating min- 
imum cycle times. Since the high impedance state rising or 
falling waveform is RC-controlled, the first 0.3V of change is 
more linear and is less susceptible to external Influences. 
More Importantly, perhaps from the systern designer's point 
of view, a change in voltage of Q.3V fs adequate to ensure 
that a device output has turned OFF. Measuring to a larger 
chemge in voltage merely exaggerates the apparent Disable 
times and thus penalizes system performance since the de- 
signer must use the Enable and Disable times to devise 
worst case timing signals to ensure that the output of one 
device is disabled before that of another device is enabled. 
Note that the measurement points have been changed from 
the 10% and 90% points. This better reflects actual test 
g Mflfiftiiii "SStiS rt/fBt^i^ specification limits. ' 
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FIGURE 4. Propagation Delay, 
Pulse Width and W^v||(^iti|, 
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FIGURE 7. Setup Time, Hold Time and 
Recovery Time for Low Voltage Logic 

3.0 ns 
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FIGURE 5. TRI-STATE Output High Enable 
and Disable Times for Low Voltage Logic 
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Electrostatic Discharge 

Precautions should be taken to prevent damage to devices 
by electrostatic discharge. Static charge tends to accumu- 
late on insulated surfaces such as synthetic fabrics or car- 
peting, plastic sheets, trays, foam, tubes or bags, arid qti 
ungrounded electrical tools or appliances. The problem is 
much worse in a dry atmosphere. In general, it is recom- 
mended that individuals take the precaution of touching a 
known ground before handling devices. To effectively avoid 
electrostatic damage to low voltage logic devices, it is rec- 
ommended that individuals wear a grounded wrist strap 
when handling devices. More often, handling equipment, 
which is not properly grounded, causes damage to parts. 
Ensure that all parts of the tester, which are neaf f 
are conductive and connected to ground. 

Noise Ctiaracteristics 

The setup of a noise characteristics measurement is critical 
to the accuracy and repeatability of the tests. The following 
is a brief description of ff{|8eta$nn@(ltdmwnure ttie ri^^ 
characteristics. 

Equipment: 

Hewlett Packard Model 8180A Word Generator 
PC-163A Test Fixture or Equivalent 
HP54100 Oscilloscope or Equivalent 



Procedure: 

1 . Verify Test Fixture Loading: Standard Load 50 pF. 

2. Deskew the word generator so that no two channels 
have greater than 1 50 ps skew between them. This re- 
quires that the oscilloscope be deskewed first. Swap out 
the channels that have more than 1 50 ps of skew until all 
channels being used are within 1 50 ps. It is important to 
deskew the word generator channels before testing. This 
will ensure that the outputs switch simultaneously. 

3. Terminate all inputs and outputs to ensure proper load- 
ing of the outputs and that the input levels are at the 
correct voltage. 

4. Set Vcc to 3.3V. 

5. Set the word generator to toggle all but one output at a 
frequency of 1 MHz. Greater frequencies will increase 
DUT heating ami affect the results of the measurement 

6. Set the word generator input levels at OV LOW and 3.3V 
HIGH, Verify levels with a digital volt nwlsr. „ ■ 

an: , ^ |W .. T ' . 
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Probes are grounded as 
I 1^ close to DUT pins as posslbje. 

\/ \ Load capacitors are placed 

as close to DUT possibhB.'* ' 
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f^GURE 9. SimulluiaoiiB ^vltehlng Test Circuit 
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Noise Characteristics (Continued) 
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FIGURE 10. QuM Output Mul 1i:W )l l t fij< l>li MKi i 1 l i 8 

Not* 1: VoHV ■'ol VoLP are meaiumd wWi raapsct to ground i »l«c«ii o a. 
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VoLp/»OLV and VoHp/VoHV: - 

• Detomine the quiet output pin tliet demonstrates the 
greatiMt'norsia levels. The worst case pin vifill; usually be-^. 
the fdrthest from the groand pin. Monitor the output volt-" 
ages using a 10 kn scope probe plugged in^ a standard 
SMB^pe connector on the test fixture, i 

• Measure VoLP and Vqlv on quiet output LOW during 
the I^L transition. Measure Vqhp and Vqhv on the quiet 
output IHIGH during the LH transition. 

• Verify that the GKD reference recorded on the osdilo- 
scopB has net drWfed to erwufe-the^weuwqr anth r e pe a t - 
ablltty of tfie measuremerrts. 

V|LD and V|hd: 

• Monitor one of the switching outputs using a 10 i^n 
scope probe plugged into a standard SMB type connec- 
tor oh the test fixture. 

• Rrst increase the input LOW voltage level, Vit, until the 
" output Ijegins to oscillate. Oscillation is defined as noise 

on tlie output LOW level ttiat exceeds V||_ limits, or on 
output HIGH levels that exceed V|h limits. The input 
LOW voltage level at which oscillation occurs is defined 
MVp .- _ 

• Next] decrease the Input HIGH voltage level on the word 
generator, V|h until the output be^ns to oscillate. Osdlla- 
tion is defined as noise on the output low level that ex- 
oeeos ViL Nmits, or on oi#ui HIGH levels that exceed 
V|H llmtts. The input HIGH voltage level at which oscilla- 
tion occurs is defined as Vihd- 

• Verify that the GND reference recorded on the oscillo- 
scope has not drifted to ensure the accuracy and repeat- 
ability of the measurements. 

Extended Specifications 

Mational has taken new steps in aiding the system designer 
with a better method to predict device performance in his 
applicaflOn. National now offers system oriented perforiri- 
ance specifications so a designer can feel confident In the 
way a device will perform over a wider variety of switching 
conditions. Performance specifications in the form of Ex- 
tended Specflieattons are provided with each product data- 
sheet. 



In the peon, most extended databook specifications depend- 
ed on arqiresentBtive productfamily function to provkle the 
guaranteed performance data for the rest of the family. The 
drawback from this method of test and specmanship leaves 
rather large process, tester and function guardbands in the 
final maximum or minimum specifications. The test data for 
National's low voltage logic product family, taken during 
product development on each function, provides the low 
voltage logic family withi device specific and guaranteed ex- 
tended specifications that can be passed directly to the sys- 
tem designers. National offers the extended specifications 
with the belief that customers can reduce tfieir incoming test 
requirements and in essence reduce the cost and time for 
product design-In. 

Additional specifications provided by National include: Quiet 
Output Switching (QOS) Volp. Volv> end I^namictrhreslt- 
old (DVTH), V|LD, and V|hd- j 
Each of the guaranteed extended specMcallons' involva 
multiple output switching events. During a multiple output 
switching event, stray inductance and capacitance inh9)it 
product performance. National has developed standardized 
' hardwere that aligns with the Industry for low voltage logic 
.firpsluet exg^^HsatuSomsJif ttSJSidlUISS of tbSJfft flxlur- 
ing include yound ptanes and low inductive connections, 
critical in ewriuating the product and not the fixturei 
The extended specfication tests have very slmili^ if not 
identteial test setups. The results of the measurements from 
each test depend on the application focus. The quantitative 
analysis from the^tests provides insight Into product per- 
fbnnance. THe parameters and typical results frwn each 
teM 4n>e ew) be easily oqilained In the sections thttt follow. 

- TABLE I. Test CondlUons for QOS, DVThI 



Parameter 


Value 


Input Edge Rate 


2.5 ns 


Input Skew 


< 300 pS 


Input Amplitude 


OV to 3.0V 


Input Frequency 


1 MHz 


Output Load 


50pF , 
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Extended Specifications (Conflnued) 

QUIET OUTPUT SWITCHING 

Quiet output switching, (QOS), 



specifications provide the 
system designer quantification of iow voltage logic effective 
control of noise and performance to threshold specifica- 
tions. The QOS specification is a representation of the re- 
sultant shift of an output voltage, either from a static high or 
low level on a single bit, while the other bits switch simuta- 
neously in phase. The voltage shift fmm a «pji0t output is 
specified through four parameters. - 

• VoLP and VoLV describe the m & 
shift for a quiet output low level. " " - - - ■ 

• VoHP and VoHV describe the pe^Mmitim^ll&f^mtioiinKsr. 
shift for a quiet output high level. 

til ■Flii' ? mm mtT i f^', 



The concern for the system designer evolves from the pos- 
siblity that the quiet output voltage shift could impact at- 
tache^ circuitry. Vq^p values on some product families peak 
abo^ threshold higti:. spd become recognized as a logic 
..Ht@H.\he. period of time the voltage shift spends in the 
opposite state is short, in the neighborhood of 10-100 pS, 
and may not disrupt sequenciai circuitry if it is level sensing, 
if the attached circuitry needs a rising edge, such as a clock 
input, the sequenciai circuitry may take the inadvertent de- 
flecflofi. and interpret it. National provides the QOS specifi- 
"^^bn ta'^STin noise may<en planning. 
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FIGURE11.VoHP.VoHV 

LH Transition 
ycc = 3.3V,Ta = 25X 
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FIGURE 12. VoLP,VoLV 

HL Transition 
Vcc = 3.3V, Ta = 25X 



Extended Specifications (cominuecQ 

0VI)MII€;THII6SM0M> .^rr. i to tev*. - m i.-c:- 

the system designer with noise performance criteria. DVTIH 
specifications quantify thie magnitude of output voltage de- . 
flection ttiat a logic high or low might experience under a 
multiple output switching condition. The voltage deflection Is 
a result of an apparent shift of an input's threshold due to 
noise generated from MOS switching on the Internal die 
ground and Vqc busses. The phenomenon occurs during 
any logic state transition: LH, HL, ZL, etc. As a practice, 
National determines the worse case transition for each 
product and generates the specification based on that tran- 
sition. 

Dynamic threshold specifications are denoted by the no- 
menclature, V|LD and ViHDi where the "D" represents "Dy- 
naniic".iTI'i t> d w t ii ill i oi w fo r •aeh «D»w1iDll0w« 



• V|LD - The maximum LOW input level such that normal 
switehing/fj^^^^^h^gl^^Sl^^ on the 

output 

• V|HD - The minimum HIGH Input level such that normal 
switching/functional characteristics are observed on the 
output 

Dynamic threshold failures are bundled into five main failure 
modes. The most predominant failure Is an output deflection 
In violation of an Input threshold level. Others Include propa- 
gation delay step out In excess of an MOS propagation de- 
lay specification, state changes and oscillations. A detailed 
definition of each failure can be described as follows, 
1. On a low output, the LOW level will not rise above an 
Input threshold low level of 0.8V after the transitiqn of the 
output. Figures 13 and 14. Numbered OMtput curve de- 
flections are a result of W) mV incrementat ■changes on 
the low input signal level. 




tIRE 13. V|LD f Outputs Switching 
Vcc = 3.3V,Ta = 25°C , 
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FKMIRE 14. V|LD 8 Outputs Swttehbig 
Vcc = 3JV,Ta = MX 



Extended Specifications (continued) 



2. On a high output, the HIGH level will not drop bpiow ah Input threshold high level of 2.0V after the transition of the output. 
/=/b(y/8^1^l^#W1W!hMyr^ii^^t^M result of 10 mV Incremental changes on the high Input signal 

level. 
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Extended Specifications (Continued) 

3. If the natural ringing, other than the initial txxince, of the 
output violates an input threshold level, the starting volt- 
age level is noted and monitored until a 100 mV ampli- 
tute change towards threshold. If no amplitude change 
occurs, then the next peak or valley on the output is 
monnored for threshoM violation. F^ro 17. 



4. The propagation detgy i$ 
failure when It 
that transition. 

5. Gros»ilai)uFea iMludtig 
changes. 
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INITIAL BOUNCE 




IF THIS PEAK EXCEEDS 
V|L NATURALLY, THEN THE 
VOLTAGE X IS NOTED AND 
FAILURE AT V|l|,/V|hd IS 
SUCH THAT X-X + 0.1V 
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Skew Definitions and Examples 

Minimizing output,^«m(^^|l^pv^ do^n criteria in today's higli-speed clocl<ing sctiemes, and National has incorporated skew 

This section provides general definitions and examples of skew. 



specifications in 
CLOCKSKEW 

mlm<iB'1lflS>mit»»<10\0(mieBU^^ between output clock signal(s). See F^urs 18. 

^■"P'®' ' ■ ' r -fir.i'6loiv niortserr. 

If signal appears at output #1 In 3 ns and In 4 ns at output #5, tfie skew is 1 ns. 

Without skew specifications, a designer must approximate timing uncertainties. Skew specifications have been created to 
clock designers define output propagation d^|y differences within a given device and duty cycle. 
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FIGURE 18. aoek Output Skew 



SOURCES OF CLOCK SKEW 

Total system clock skew includes intrinsic and extrinsic skew. Intrinsic skew is defined as the differences In delays between the 
Ol^xits of device(s). Extrinsic skew is defined as tine differences in trace delays and loading conditions. 



INTRINSIC SKEW 



CLOCK 
DRIVER 



EXTRINSIC SKEW 



SKEW DUE TO 

DEVICE AND TRACE/LOAD DEUTS 
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FIGURE i9.Souro«eof CloefcSkew 
Example: 50 MHz Clock signal distribution on a PC Board. 

SO MHz sgnatspro<kioes20ns clock cycles 
TiM^^mi skew buffet = 10% ofclockcyde' = 2 ns 
If extinsic skew = Ins 

Device skew (intrinsic skew) mist be lex Umn 1 ml 
'Clock Design Rule of thumb. 



2 ns 

■ 1 ns 

1 ns 



Skew Definitions and Examples (continued) 

CLOCK DUTY CYCLE 

• Clock Duty Cycle Is a measure of the amount of time a signal is at LOWin a given dock cycle. 
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Duly Cycle = t/T • 100% 

FIOUilE 20. Dirty Cyde CatetriaHon 
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FIQURE 21. dook Cyeie 



Example: 

tHiQH Bnd tixjw are each 50% of the clock cycle therefore 
the etock algrwl has a Duty C^e of SO/50%. 



• Clock skew effects the Duty Cyde of a signal. 
Clock + Skew 
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HQUffi 22: Clack Skaw 



Example: 50 MHz clock distribution on a PC board. 

Skew must be guaranteed less than 1 ns at 50 MIHz to 
achieve 55/45% Duty Cycle requirements of core silicon! 



TABLE II 



System 
Frequency 


Skew 


tHIGH 


tLOW 


Duty Cycle 


50 MHz 


ns 


10 ns 


10 ns 


50/50% 


*— Ideal Duty Cycle (50/50%) occurs for zero skew. 


50 MHz 


2 ns 


12 ns 


8 ns 


60/40% 




50 MHz 


1 ns 


11 ns 


9 ns 


55/45% 




33 MHz 


2 ns 


17 ns 


15 ns 


55/45% 


<— Note that at lower frequencies, the skew budget is not as tight 












and skew does not effect the Duty Cyde as severely as seen at 












higher frequencies. 



Definition of Parameters 

tosLH. tosHL (Common Edge Skew) 

toSHL and tosLH are parameters which descrllje the delay from one driver to another on the same chip. This specification is the 
worst-case number of the delta between the fastest to the slowest path on the same chip. An example of where this parameter 
is critical is the case of the cache controller and the CPU, where both units use the same transitkin of the clock. In order for the 
CPU and the controller to be synchronized, Iqslh/hl needs to be minimised. 

Definition 

k}SHb k}SLH (Output Skew for High-to-Low Transitions): 
•OSHL = I'PHlWAX - 'pHIWInI 
Output Skew for Low-to-High Transitions: 
toSLH = ItpUHMAX " •pLHMInI 

Propagatkin delays are measured across the outputs of any 
given device. 



Example 




*OSLH 



*OSHL 
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FIGURE 23. tosLH> toSHL 
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Introduction 

Product qualifieation te^a disciplined, team activity whicti fo- 
cuses on demonstrating, tiirough thie acquisition and analy- 
sis of engineering data, thiat a device design, fab process, or 
pacltage design meets or exceeds minimum standards of 
performance. In most cases, this involves running samples 
of product through a series of tests which expose the sam- 
ples to operating stresses far in excess of those which 
would be encountered in even the most severe "real life" 
operating environment. These tests are called either accel- 
erated stress tests or accelerated life tests. A properly de- 
signed qualification test sequence exposes, within a matter 
of days or weeks, those design, materials, or workmanship 
defects which would lead to device failure in the custpmer's 
applicatk>n after months or even years of operation. 
In order to be considered a, "worid class" supplier of semi- 
conductor deivices, NSC designs and manufactures prod- 
ucts «MdH capatlii e^ 'Hieeting the riidbiU^ diipiscta- 
1itwii«f «fx»ltiei«titaifr^'c^^ re- 
.(lulrenients and!exp^ctatlQn»!MQtonlhe of raliabMi- 
tytroquiremenis for:<l«vlees, vMually all laige users have 
general procurement specifications which establish failure 
rate goals or oblectives for the suppliers of the components 
used in their products. 

Failure rate goals for infant mortality and long-term-fallure- 
rate-in-service have been established for all NSC product 
lines. These goals are published internally at the beginning 
of each fiscal half-year (usually June and December). The 
actual performance of the product against these goals Is 
measured monthly using life test data gathered from various 
sources including the Fast Reaction and Long Term Audit 
Program. Performance is reviewed every six (6) months by 
Reliability and Product Group management and adjusted as 
necessary to reflect customer expectations, competitive 
data, and/or historical performance trends. 
Given that product reliability Is an overriding corporate ob- 
jective, and that any deficiency in design, materials, proce- 
dures, or workmanship, has a potential for adversely affect- 
ing the reliability of the product. Manufacturing and Engi- 
neering organizations within NSC, its subsidiaries, and its 
sub-contractors, involved in introducing a new device, pro- 
cess, or package, share a joint responsibility for demonstrat- 
ing that the product does conform to NSC standards and to 
the standards and expectations of NSC's customers. 
As a matter of policy, it is NSC's goal to design and manu- 
facture product that is 100% defect-free and capable of sur- 
yM{jg the Qu^fiMgOT tgste 
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gram when failures-becur of to delay new product releases 
until perfection has been achieved. Rather, the policy Is In- 
tended to focus engineering resources on the Identification 
and elimination of the design, process, or workmanship defi- 
ciencies that are the root causes of the failures and then to 
engineer a solution to correct those deficiencies. 
Specific family qualification data is available and may be 
obtained by calling our customer reaiBonse center at l-SOO" 
272-9^ within the Ugt t-««»-|^«?e5J^|r9^a, 

c>.v:<; /xi Qualification Rettuiraraants for "i . i<. 
Logic Integrated Circuits 



Test 


Test 

Method 


Test/Stress 
Conditions 


SflfTlpiG 

size 
Each Lot 


Operating Life 


SOP-5-049-RA 
Method 107 


1000 Hours 
@Ta = 125°C 


77 


High Tempera- 
ture Storage 


SOP-5-049-FtA 
Method 103 


1000 Hours 
®150*C 


45 


Temperature 
Cycle 


SOP-5-049-RA 
Method 105 


1000 Cycles 
-65»Cto +150°C 


77 


Temperature 
Cycle wtth 
Preconditioning 


SOP-5-049-RA 
Method 105 


1000 Cycles 
-65°Cto +150°C 


77 


Temperature- 
Humidity-Bias 


SOP-5-049-RA 
Method 104 


1000 Hours 
85°C a 85%RH 


77 


Temperature- 
Humidity-Bias 
with Precon- 
ditioning 


Method 112 
Method 104 

— r, . 


Precondition 
plus 100 hours 
85°Cto85%RH 


77 


Autoclave 


MtfhodlO!! 1 


500 heurt 
12rc«15psig 


45 


thcKAnl Shock 


k(9thod106 


100 Cycles 

-65°Gto -H50»C 


22 


Salt Atmosphere 


Method 209 


25 Hours 35°C 


22 


Resistance to 
Solvents 


Method 207 


4 Solvents 


3 Each 
Solvent 


Lead Integrity 


Method 205 


Condition as 
Appropriate 
toPackage ' 


22 Leads 


Solderablllty 


Method 203 


8 Hour Steam 
5secs«I^P 


22 


Solder Heat 


Method 204 


12secs280°C 


22 
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Quality Information and Communl 
cation (QUIC) System 

BACKGROUND 

Natfonal's Quality Assurance Systems Development group 
(QASD) maintains a variety of data tracking sy^ms^i 
as: Electronic Reliability Data Management (ERw|t;fl 
Analysis (F/A), Bum-In Board inventory, and a number of 



QUIC users will find a user friendly, menu-driven, real-time 
system that gives them a simultaneous-user environment 
with timely data inputs from sites around the world. QUIC is 
programmed to recognize each individual user of the sys- 
tem at the point of logging on to the mainframe, and pro- 
vides an appropriate list of menu options consistent with the 
user's level of access requirements. 
National grants access to QUIC by customers that provides 
a sufficient level of security over the entire system, thus 
precluding the possibility of accidental access (or even 
damage) to various fiiae. .-j . j-- . . ^ico 

1 . Check to make swe yowiiave ttva hardwate components 
listed below. (Ahrattached printer isde^rable but not im- 
perative.) 

IBM/PC compatible computer with at least 1 28k memory. 
Hayes compatible 1200 baud modem (or 2400, 4800 or 
9600). 

Touch tone phone. 

2. Request access to QUIC by contacting your National 
sales representative or Customer Service Center at 
1-800-272-9959, who will coordinate all activities neces- 
sary to provide access for your company and arrange 
training (usually handled over the telephone). 

3. Identify the person who will be your company's main con- 
tact and user of the QUIC system. This person will as- 
sume responsibility for the USERID assigned to your 
company and will receive training on how to access and 
use the QUIC system. 

4. National will provide a USERID, password and account 
number with appropriate menus and a communication; 
software package called EXECULINK, which allows the 
customer'SLRC to taili with NSC's host c«»nputec.in<i:ttA} 
turns the PC into a vMutf hdSt tararilnal, with fMll^saMn 
editingcapifeiinty and full use of program function (PF) 
keys. BSCUUNK also provMes fbr file trjansfernng be- 
tween host and PC and spooling of print files to a PC-at- 
tached printer. 

ONGOING IMPROVEMENTS 

As we receive feedback from the users of QUIC, we (QASD) 
will continue to enhance the "User Friendliness" of th9 sy^ 
tem and add new features which, we hope, will help pro- 
mote a true sense of teamwork t>etween us and our custom- 
ers. 

Wafer Levi6l Reliability (WLR) 

BACKGROUND 

The conventional methods of reliability screening, that of 
short-term burn-in to eliminate infant mortalities and long- 
term life tests at high temperature, will soon become im- 
practical for many devices. The reasons for this are tighter 
infant mortality ppm requirements, higher costs, and short- 
ened llfetiines. 



As device complexity increases, the testing sample size re- 
quired to ensure infant mortality ppm levels in the 0-10 ppm 
I'^nfif^^. ..ifpge wiU quicMy deplete reliability test capacity. While 
iBln^fliiw. ^/ f 4Mni%»'«ilMmates inferior devtoes, it can also substantialty 
shorten the lifetitnes of "good" devices to an unacceptable 
level, creating an expensive and somewfiat risky procedure. 
New technology advances whksh minimize geometry, have 
moved our devk» lifetime distributions closer to our custom- 
er's expected system life. As device geometries shrink, re- 
sulting in higher current densities,' electric fislds, and chip 
temperatures, tighter fab pcocess control and instant feed- 
back become critical. 



THE GOAL OF WAFER-LEVEL-RELlABILITY TESTING- 
PROCESS RELIABILITY 

Wafer-level-reliability testing represents a proactive, correla- 
tion and control approach to ensuring.device reliability. WLR 
is not meant to replace classical reliability testirig. Instead it 
is used to supplement existing methods. 
WLR testing is used to: 

1 . Identify shifts in On-Line Process Controls (fab moni- 
tors) which affect product reliability. ■ Ji<i90 

2. Reduce process qualification cycle time. 

3. Improve process qualification success rate. 

1-. fe fluow U ty ttw^sWii^jinp^et^ modlfioalleqe. 
WLR pFovktes faster feedback for^ proems control. The 
collection of WLR test data during and at the end of wafe)* 
fab processing provide a reliability baseline for each of our 
fab processes. Shifts In WLR test results, whether intention- 
al (a process change or qualification) or unintentional (a pro- 
cess control problem), signal an increase or decrease in 
product reliability risk. WLR monitoring of production pro- 
cesses using Statistical Quality Control (SQC) techniques 
provides engineering with the information required to find 
and fix process control problems faster, and to determine 
the effectiveness of on-line process controls from a reliabili- 
ty standpoint In this way, WLR testing is used to link on-line 
process controls to the traditional accelerated life testing 
methods. : , i 

NATIONAL'S WLR PROGRAM 

National developed a corporate-wide WLR program which 
continues to implement powerful, new test techniques. WLR 
testing has been used effectively to help understand how 
process variability affects product reliability. It is also used 
to help build-in reliability at the design stage for new pro- 
cess technologies such as those used by the Low Voltage 
logic families. 

WLR tests and test structures have been designed to in- 
crease the likelihood and predict a rate of a reliability failure 
mechanism occurrence. In addition, National has developed 
a partnership with a leading parametric test system supplier. 
Working together, a WLR test system was designed and 
lievalbped to meet IMulMie'rMulrettjdtA^ of Walbr-Level- 
lHiliaU%t^rig. Tfigbe'i^i^ #b di^^^df rntihg to 
the voltage, cun^nt, and temperature extremes required fbr 
inducing the desired failure mechanisms in a short period of 
time. Some examples of the reliability failure mechanisms 
that are mor^ed using WLR technk^ues include: 



Wafer Level Reliability (WLR) (continued) 

Interlayer Dielectric Integrity 

Unique high voltage testing (to 1 500V) Is used to test for 
dielectric particles, metal hillocks or contamination, and 
poor dielectric stop coverage. Designed experiments 
have been successful In correlating the high voltage 
WLR test results to fab process monitors (such as depo- 
sition temperature and etch selectivity), and to accelerat- 
ed life test results (Op-life, Temp Cycle, and Thermal 
Shock). ^' - - 

Metal Step Coverage 

High current testing of large area metal serpentine struc- 
tures is performed to detect restrictions in the conducting 
stripe. Designed experiments have been successful in 
correlating the high current WLR telst resulte to fab pro- 

^icm^V^^ " ^ ^**JOv To tf=,^ 

Mobile Ions 

A 200'% hot chuck is used with custom-built high temper- 
ature probe cards to accurately measure transistor 
threshold voltage shifts for a variety of oxide layers. 0th- 
er methods for detecting mobile ion contamination In- 
clude the use of self-heated polysillcon gate test strub- 
toreiS'^ Triangular VoKagfr Sweep (TVS) test tach^ 
niques. 

Mettl>Str«i» Vokto 

High current nssl8taFtee>ineasurements are taken before 
and after wafers are processed through a series of heat- 
ing and cooling cycles. This heat treatment Is designed 
to mimic the high temperature processing incurred during 
device assembly (such as a seal-dip furnace), and it has 
been shown to accelerate metal void formation when the 
stress of the overlying film is high enough. Significant 
increases in the final resistance indicate the formation of 
metal stress voids, gti/iJuo 

Gate Oxide Integrity: 

JEDEC Jramp. Vramp and Qbd test techniques are used 
to monitor gate oxide quality. The WLR tester Is also 
used to perform very sensitive leakage current measure- 
ments, using a specially designed picoammeter module, 
which allows us to detect subtle differences in gate oxide 
quality. 

Passivation integrity 
A novel wafer-level-autoclave test technique has been 
developed wtik^ all^ us mmiHPS^fill^imfiSf^mt^ 
tkxi the passivation film provides wlien the wafer is sub- 
jected to a high temperature, high humkfity environment 

Hot Eiectron Degradation 
Two wafer level tests are performed to indicate device 
susceptibility to hot electron damage. First, the maximum 
substrate current Is measured to indicate the level of Im- 
pact ionization occurring at the drain edge. Second, gate 
current measurements are taken to gauge the magnitude 
of electron injection during device operation. Long-term 
DC stressing of transistors at peak substrate current con- 
ditions is also monitored. 

Electromigration 

A Standard Wafer Electromigration Accelerated Test 
(SWEAT) technique is used to measure the sensitivity of 
a metal line to electromigration failures. SWEAT Is used 
as a relative test of the reliability of a line. 



Contact Electromigration 

Risk of failures due to contact spiking and solid phase 
epitaxial growth (SPEG) are monitored by forcing current 
through specially designed test structures, and monitor- 
q<]ng>M««iBites«ii»'i«8iasnee^ mMmoa-iMimm''-^'''-'-^ 

Electrostatic Discharge , 
Sensitivity (ESD) ' ^ ' ' 

Low Voltage logic products are manufactured using either 

submicron CMOS or BiCMOS technology. To protect these 

circuits from the harmful effects of Human Body Model 

(HBM) ESD events, proprietary protection circuitry along 

with traditional ESD diodes are used. 

Sy design, this circuitry improves immunity to both HBM and 

Electrical Overstress (EOS). Protection from pin-to-ground 

(GND), pin-to-Vcc is achieved through traditional diodes. 

Additional protection is provided via proprietary solutions 

that provide a low resistance path between Vcc and GND 

during various ESD zap cbmbinations. 

The device design and layout ensures dependable turn-on 

characteristics as well as robustness. 

ESD protection was achieved with no appreciable affect on 

speed or increase in capacitance. 

Low voltage logic ESD sensitivity iftgBa fUDla i Bd gwrtef ttwm 
2000V, using the MIL-STD-883CI«tt»na9MdcilPjt$40l^ 
mm Bod^ , Model (HBM) ESD. 

" ■' ' " HBM Test Circuit 




TL/F/1 1564-2 



Normal handling precautions should be observed as In the 
case of any semiconductor. 

Repeatability of HBM ESD Results 

Research has shown that stray capacitance in the ESD test- 
ers can cause device degradation or early ESD failure. For 
this discussion, stray capacitance is defined as capacitance 
that is distributed from the device socket through the board 
connections and lines to the HBM R-C network: 1500n 
±1%, and charging capacitor: 100 pF ±10%. This degra- 
dation is seen mainly in N-channel protection and is caused 
by the charge delivered by the stray capacitance, charge 
that is not accounted for In MIL STD-883C/3015.7. 
Lowering stray capacitance in the tester is advocated by the 
EOS/ESD Association under their EOS/ESD-S5.1-1991 
spec. This specification helps to Improve tester-to-tester re- 
peatability independent of part type, by designating ESD 
zap waveform guidelines, similar in fashkin to those of MIL 
STi>883C/3015.7. The waveform gukleiines ensure that 
^ray capadtanoe of the tester iwill be limitsd to 30 pF or 
less. 

The EOS/ESD Association has recommended EOS/ESD- 
85.1-1991 be used in conjunction with MIL STD-883C/ 
3015.7 to provide a better testing environment as well as 
the most representative HBM ESD zap waveform. Using this 
methodology will provide greater repeatabili^ without com- 
promising the intent of HBM ESD testing. 



O 
c 
S. 

fi> 

3 

a. 

30 
<D 



Repeatability of IHBIVI ESD Results 

(Continued) 

More information on stray capacitance and the EOS/ESD 
S5.1-1991 can be found in ttie 1993 EOS/ESD Symposium 
Proceedings' article "Analysis of HBM ESD testers and 
specif icatiQ|»#»ne«i:^ ei^lHaHMI«)HlimiNri^^ 
129-137. 

Power Sensitivities for Minimum 
Geometry JProducts . .. / 

The demand- for high performance process technology ca- 
pable of faster speeds, minimal noise and lower operating 
voltages drives the microelectronics industry towards de- 
creasing layout geometries. Advanced process technology 
minimizes gate widths, gate oxide thickness and junction 
depths to improve gate switching speeds. In contrast, the 
decreased geometries reduce the ability of the devices built 
on advanced processes to resist electrical overstresses. As 
geometries decrease, emphasis shifts towards the reduc- 
tion of environmentally induced ele(^lrical overstresses to 
ensure system and component reliability. 
Market trends continue to drive the need for smaller geome- 
tries with reduced power supply voltages. Current 5.0V tech- 
nologies' are migrating towards 3.0V technologies w>)ile 
3.0V technologies have shown a greater sensitivity to elec- 
ma mtMMsem Saummea^to electrical overstresMs 
Uttfg'tkiifi/^StimNea mtA k^ M f.O im geometries. " 
Device damage from electrical overstresses v^ry and the 
categories Include, but are not limited to: Electrical-Over- 
Strsss (EOS) due to excessive current or voltage exposure 
and Electro-Static-Discharge (ESD) be it exposure by Hu- 
man Body Model, Charged'Deytee Mcidel or Machine Mod- 
el. Sources of electrically indliibed overstresses are difficult 
to determine; however, investigation of failures from small 
geometry devices may show that environmental hazards 
such as unregulated and unoondittQmil4)Ol#er supplies in 
the field exceed "Absolute Maximum FUittigs" cau^ng un- 
recoverable device damage. 

In an effort to resolve device sensitivities to electrical over- 
stresses, designers and engineers can reference device da- 
tabooks. Databook specifications include "Absolute Maxi- 
mum Ratings" and adherence to this specification is essen- 
tial in ensuring component and system level reliability. 

1 . A. Amerasekera, A. Chatteijee, "An Itwast^gation ofBiCMOS ESD f^rotap- 
Hon CircuH Elements and AppHcaVops ^ Si^/ipicron technohfS^% 
EoiS/ESD Symposium, P5B.6.1. ' ? T -i . 



Latchup Testing 



Latchup in CMOS and BiCMOS circuits can vary in severity 
from being a temporary condition of excessive Iqc current 
and functional failure, to total destruction requiring a new 
unit. The latchup condition is usually caused by applying a 
stimulus that is able to cause a regenerative condition in a 
PNP-NPN structure. For a more detailed description of defi- 
nitions and causes of latchup, see National Semiconductor 
Application Note 600 (located in the "FACT Advanced 
CMOS Logic Data book" Lit # 40019). 
National has characterized its Low Voltage logic for robust- 
ness using an IMCS 4600 Automated Latchup Test System, 
complying to the JEDEC Standard No. 17. The automated 
test equipment approach to latchup provides a repeatable 
test setup arid application of test conditions, reduces the 

henslve set or vectors and swnuli over a sfiorter period of 
time. 

The JEDEC Standard No. 17 is a standard measurement 
procedure for the characterization of CMOS integrated cir- 
cuit latchup susceptability/immunlty, measured under static 
conditions^ The method j^cx^s fof overcMnpnt/^vervoltage 
stressing of input^.qnd o<#ut^ ,tQ,de^|Ct,(a|3|iu(>^ 
In short. ^Ml^SSmSai4Mai,n74oliem a aequeaeejof: 

1. Apply power "S iii - 

2. Setup I/O conditions to place deviceAiidMlntf^lateiafv' 
3; AppiyitilKar-«ounieford«iifiacbili«9Me9< ' 

4. Measure supply current ^ . > 

5. Remove power supply if Ice ^ test limit 
% Inspect for electrical damage 

For Low Voltage logic products, all logic states are checked 
for a susceptibility to latchup with all outputs high, ail out- 
puts low, and all outputs in TRI-STATE'^. If the device Is a 
bl-dlrectlonal device, then tfie logic states are tested in each 
direction. All inputs and outputs are tested for each logic 
state and direction. 

For products with clamp diodes at inputs and outputs, a 
Positive and a Negative Current Trigger are required as 
stimuli for latchup. National characterizes latchup testing on 
all low voltage logic products at 125°C and at maximum 
supply voltage. 

Due to the high trigger stresses, devices used for latchup 
testing should be discarded and not used for design, pro- 
duction, or other tests. Latchup testing Is potentially de- 
sttwatw-Witf maf M'ili«ii»o«e'd»rici« - - "-^ "6. 
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Interfacing 3V/5V Logic 



Today's portable and battery-operated system designer is 
faced with tlie problem of keeping ahead when adcrossing 
system performancej long battery life and reliability. 
National Semiconductor's advanced CMOS Logic helps de- 
signers achieve these goals. Low Voltage CMOS Logic, like 
LVQ, LVX and LCX, are designed to alleviate many of the 
drawbacl^s that are common on present technology logic 
circuits. LV logic combines the low static power consump- 
tion and the high noise margins of CMOS with a high fan- 
out, low input loading and at least 750 transmission line 
drive capability. Performance features such as advanced 
Schottky speeds at CMOS power levels, excellent noise 
suppiBssion. ESD protection, arxl latch-up immunity are 
characteristics that designers of state-of-the-art systems re- 

Td ftilly utilize the advantages provided by LV lOgic the sys- 

d e sign e rshoulcihtweanundtir s t a n d i n got'thefleidbHity — 
aS'WBll as the trade-offs of CMOS design. Ttte following 
saeHdn dipcuteeit'cornnMninlBrfajBirig eohcems relattv^ to 
Vnft iperforpanqiat^d requii^nents of LV logic. 

-Tablle Of Contents 

tJB INTBIFACINO DUAL VOLTAGE SYSTEMS 
2J) INTERFACINQ TO PURE 3V LVQ LOGIC 

3J} INTERFAaNG TO 5V TOLERANT LVX AND LCX 

l^lBMe'jV?: .' f 'C (>yari»viib 

— jULU»liajuyX3L383 and LVX3L384 "ZERO DELAY?"^"" '*'"' 
IMIT CMOS BUS SWITCHES FOR 5V TO 3V ' 

5.0 USING LVX DUAL SUPPLY TRANSLAUNG LOGIC 
6.0 SUMMARY 



1.0 Interfacing Du9l YPltage 
^sterns 

In order to reliably interface one integrated circuit to andth- 
er, recommended Input and output specifications for voltage 
and current must be satisfied. OutpMt specifications of the 
driving 10 must meet the input requirements (Vil and V|h) of 
the receiver 10 in order for the circuit desiqijia^^unction 
properly. This "noise margin" protects the design against 
malfunction during systwiiiVVi^jiiyironmentally generated 

noise. ' ' 

For better than two decades, almost ail digitali^gnal pro- 
cessing has iseen designed areund' a SV standard power 
supply. During this period of tirne countless 10 vendors have 
introduced new product families with higher drive, faster 
speeds, and^lower power. As a result several Input/Output 
standards exist in the SV \world and interfacing between 
them can get confusing. Because of the inherent restric- 
tions, pure-TTL technologies cannot operate with a 3.3V 
power supply. Therefore, the core technology for all 3V ICs 
will be MOS. In a straight 3V MOS system, all connections 
can be done directly, both on the outputs and on the inputs. 
However, it will be quite some time before ALL components 
in a portable/deslctop PC can operate at 3.3V. This is espe- 
cially true for peripheral devices such as displays, printers, 
and faxes. Therefore, at some point in the system, 3V ICs 
must interface with 5V lOs. If mishandled, this Interface will 
waste power and compromise reliatxlity. On the following 
pages, sohiUons to porattita dual voHage intertaces are out- 

i «♦ ■ .: .iJ20iliO V ; s « -xju? ■ / ,-i 
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TABLE I: Interfacing Guidelines for Utfng L^irtelti Duslfupplypv/SV) Systems. 
See example for an explanation of how to use this table. 









SV 


3V 








TTL 
, 74F245 


CMOS 
74AC24S 


3V/5V 
Translator 
74LVX4245 


Pure 3V 
74LVQ245 


SV 
Tolerant 
74LVX24S 


SV 
Tolerant 
74LCX245 


3V/5V 
Translator 
74LVX3245 








Viu = 2 

1 .VH.*o.e 


V,L = 1.4s 


Viu = 2 
■IH * . 

V,L = 0.8 


Viu = 94 

V|L = 0.8 


Viu = 2 
•IH * 

V|L = 0.8 


Viu = 2 

V,L = 0.8 


Viu = 2 
•IH ^ 

V|L = 0.8 




TTL 
74F245 


Vnu = fNote 1 ) 

Vol = {NoteD 


Yes 
Direct 

0.7 
25 


No 
None 

-1.15 
6 


Yes 
Direct 
0.7 
25 


OK 
(Note 2) 
0.3 

25 


OK 
(Note 2) 
0.7 
25 


Yes 
Direct 

0.7 
25 


Yes 
Direct 
0.7 

25 


sv 


CMOS 
74AC245 


VoH ^ (NoteD 
■•jJ#jj£^4»(M«t»D 


Yes 
Direct 
2.3 
7 


Yes 
Direct 
0.45 
1 25 


Yes 
Direct 
2.3 

7 


No 
None 
1.9 

7 


Yes 
Direct 
2.3 
7 


Yes 
Direct 
2.3 
7 


Yes 
Direct 
2.3 
7 




3V/5V 

Translator 

74LVX4245 




Yes 
Direct 


No 
None 


Yes 
Direct 


Yes 
Direct 


Yes 
Direct 


Yes 
Direct 


Yes 
Direct 




VoH = (NoteD 
Vol - (NoteD 


9 
0.7 


_Q gg 
1.25 


9 
0.7 


0.7 


0.7 


0.7 


0.7 




Pure 3V 
74LVQa4S 


VoH = (NoteD 
'■"'Oi^^t^itetsD 


OK 
Pull-Down 
8 

0.7 


No 
None 

.j Q5 

1.25 


Yes 
Direct 
8 
0.7 


Yes 
Direct 
4 
0.7 


Yes 
Direct 
8 
0.7 


Yes 
Direct 
8 
0.7 


Yes 
Direct 
8 
0.7 




5V Tolerant 

. ^ ■■■•a'ln-)? ' 




OK TRI-STATE 
Outputs 
0:8 
0.7 


No 
None 
-1.05 

1 .25 


Yes 
Direct 
0.8 

0.7 




Yes 
Direct 
0.8 
0.7 


Yes 
Direct 
0.8 
0.7 


Yes 
Direct 
0.8 
0.7 


3V 


you = (Note D 


Yes 
Direct 
0.4 
0.7 


sVToierahf ' 
74LCX24S. 


Vqh = (Note D 
Vol = (NoteD 


OK TRI-STATE 
Outputs 
0.8 
0.7 


No 
None 
-1.05 
1.25 


Yes 
Direct 
0.8 
0.7 


Yes 
Direct 
0.4 
0.7 


Yes 
Direct 
0.8 
0.7 


Yes 
Direct 
0.8 
0.7 


Yes 

Direct 
0.8 
0.7 




3V/5V 

Translator 

74LVX3245 




Yes 
Direct 


Yes 
Direct 


Yes ' 
Direct 


Yes 
. Direct 


Yes 
Direct 


Yes 
Direct 


Yes 
Direct 




Vqh = (NoteD 
Vol = (Note D 


2.4 

0.7 


0.55 

1.25 


2.4 

0.7 


2 

0.7 


2.4 

0.7 


2.4 
0.7 


2.4 
0.7 



Note 1: Refer to individual device datasheets for Vqh arid Vql levels. Vqh and Vql are dependant on Iqh and Iql values. 

Typical values of Voh/Vol used to calculate noise margins. - Y8 3rlATJOV JAOfl BW- A^flatHI C .' 

Note 2: Regulate both 3V and 5V power supplies together to maintain a safe SV Vqh to 3V Vqc delta. 
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Ei»mple: Suppose s SV OtlOS (ke. 74AC245) IrqwHils drhren by a 3V/SV Transtator fi-e. 74LVX324S) 3V outpMsi 

(Input) 



Driver (Output) 



5V 



3 V/ 5 V Translator 
74LVX324S 



VoH = (Notel) 
Vol = (Note 1) 



CMOS 
74AC245 



V|L = 1.35 
V|H = 3.85 



3V 



Yes 
Direct ■ 
0.55 
1.25 



According to Table I a 5V CMOS device, like the 74AC245, can be 
intarfaead with a 3V/5V Translator, lil<e the 74LVX4245, by 
diractly connaeting the Input and output. This works because the 
VoH Of the 74LVX4245 Is graatar than tha V|h apacificatlon 

of the 74AC245 Input and the Vql of the 74LVX4245 Is leas than 
the V|L specification of the 74AC246 input Therefore a low or a high 
which ever is the case is maintained between the output to the input. 

■ OK to interface? 
Recommended method 

■ Noise Margin Low (V) = Vil-Vql 

• Noise Margin High (V) = Voh-Vih 
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2.0 Interfacing to Pure 3V LVQ Logic 

2.1 INTERFACING 5.0V TTL OR "REiig^^iltG^''lH 
CMOS TO PURE 3V LVQ LOGIC 

Bipolar TTL ICs or the newly introduced "reduced swing" 
(NMOS pull-up) CMOS ICs are the easiest of the 5V tech- 
nologies to interface with because of their 3V output signal. 
3V ICs such as LVQ have input specifications similar to the 
5V TTL or TTL-compatible CMOS ICs. In this case, interfac- 
ing at this point may be direct. To safeguard this configura- 
tion against voltage and temperature fluctuations the de- 
signer should regulate BOTH the 3.3V and 5V power sup- 
plies together. Another option is to purposely run the 5V 
power supply on the low side to decre8ise the 5V-3V Vqh- 
to-Vcc delta. This optimupi configuration reduces any DC 
power loss from termination at the interface to zero. Howev- 
er, if the same system is allowed to operate with power 
supply tolerances that could vary ±10% independently (ex- 
amples: 5.0V + 10% and 3.3V -10%), then the input 
specifications for LVQ products would be violated. In order 
to remain within the absolute maximum specifications for 
LVQ products, the Vqh of the TTL I/O must be held to 
within 0.5V of the LVQ Vcc- The best way to reduce Vqh 
while retaining signal fidelity and specified propagation de- 
lays is to add a parallel resistor termination (to GND) to 
every signal line at the dual voltage interface. 



5.5V 
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FIGURE 1a. Dual VoRa(^ with 
Parallel Resistor Termination 
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The "R" value in Figure 1a, Figure 1b is derived using man- 
ufacturer supplied loH^VoH curves in conjunction with the 
formula: R = 3.5V/Ioh ® Vqh = 3.5V. In this example, the 
bipolar Iqh/Voh curve is from the FAST Applications Hand- 
book. Although only the 74F244 case is shown, the method 
also applies to a "reduced swing" CMOS, BICMOS, and 
other bipolar devices. 

2.2 INTERFACING S.OV CMOS TO PURE 3V LVQ LOGIC 

When ordinary LVQ inputs are driven beyond Vcc. large 
currents will flow into the silicon substrate raising the inter- 
nal Vcc of the device to 4.0V or above. Therefore, it is gen- 
erally not recommended to interface CMOS at S.OV to these 
devices at 3.3V. However, such a configuration may be- 
come unavoidable in some mixed/dual voltage designs. In 
order to reduce the Vqh level of a CMOS device, a voltage 
divider must be set up on the output to provide the correct 
Vqh level to the device. One possible configuration is 
shown in the Figure 2. 



5.0V 
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FIGURE lb. 74F244 Output Drive 
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FIGURE 2. Dual Voltage with 
Resistor Divider Networii 

Although DC power is consumed by the voltage divider, us- 
ing higher values of resistance for the voltage divider will 
create an additional propagation delay across the interface. 
This is due to the RC time constant setup by device inputs 
and the Thevenin equivalent resistance of the voltage divid- 
er. The resistance values shown exhibit a good compromise 
between DC power loss and signal fidelity. 

2.3 INTERFACING PURE 3V LVQ LOGIC TO 5.0V INPUTS 

Interfacing a 3V LVQ ICs output to a 5V TTL-compatible 
Input can be done directly. LVQ 3V output specifications 
and 5V TTL-compatible specifications are compatible. Inter- 
facing a 3V LVQ output to a 5V CMOS (V|h = 3.15V @ Vcc 
= 5.0V) input should NEVER be done, because the 5V 
CMOS part will require a low impedance pull-up to Vcc to 
satisfy its input requirements. Whenever a Pure 3V LVQ out- 
put is pulled up beyond its Vcc, an intrinsic diode in the 
output structure will begin to forward bias causing excessive 
currents to flow from the interface through the 3V output 
and into the 3.3V power supply. This could raise the output 
level of the 3.3V supply to a level exceeding the maximum 
rated voltages for some low voltage devices. 
Many types of 5V Bipolar inputs can present a similar prob- 
lem at the dual voltage interface. It is common for a Bipolar 
device to have 10 Vil Internal pull'up resistors on 

every input pin connected directly to the 5V Vqc plane. In 
this case, external pull-down resistors are recommended to 
crmte a voltage divider network that would set the logic 
HIGH voltage to a safe level for the 3V output as described 
earlier. Fyure 3 illustrates such an interface. This type of 



2.0 Interfacing to Pure 3V LVQ 

Logic (Continued) 

pull-down Is also Ideal for any bus with Bipolar or "Reduced 
Swing" I/O that can be TRI-STATE with high-Impedance 
driver outputs. In the past, busses of this type were pulled 
up to Vcc with 4 kn resistors. The same results, pulling the 
bus away from threshold sensitive areas, are achieved with 
the pull-down resistor recommended. The value of this re- 
sistjor^i^ chpseri be^sesi on the.,desir^d voltage cjlyider netr 
work. 
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3.0 Interfacing to 5V Tolerant LVX 
ancbk^UiASic 

3.1 INTERFACING 5V TOLERANT OUTPUTS TO 5V 
BUSSES AND'SV DEVICES WITH INPUT PULL-UPS 

5V tolerant inputs may safely be connected to 5V busses, 
however, care must be taken when interfacing 5V tolerant 
outputs to 5V busses to make certain these outputs are 
always in TRI-STATE when a 5V signal exists on the bus. It 
Is important to note that this 5V signal may not only arise 
from bus contention, but also a bus which is pulled up to 
Vcc = 5V by a pull-up resistor. A similar but less obvious 
situation which should be avoided occurs when these out- 
puts are connected to 5V devices with input pull-up resis- 
tors. Devices, such as certain PLD's and chipsets which 
have internal Input pullups will cause leakage currents to 
flow through the pull-up and into the substrate of the 3V 
device. Close attention should be paid to 5V device data- 
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FIGURE 4. 5V Ic with Internal Input Pullup Resistor Interfa^ng wKlfW Oev|e» 
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It) Interfacing to 5V Tolerant LVX 
and LCX Logic (continued) 

3.2 INTERFACING 5V TOLERANT LOGIC TO 5V CMOS 
INPUTS 

Never interface a 3V "TTL compatible" output directly to a 
5V CMOS (V|H = 3.15V ® Vcc = 5.0V) input. The 3V IC 
cannot satisfy the V|h requirement of the 5V CMOS input. If 
the 3V device is able to switch the 6V CMOS device, it will 
do so unreliably. A 5V translator with a higher Voh such as 
the 74LVX3245 (Vqh = 4.4V @ Iqut = -100 |U,A) should 
be used instead. 

4.0 Using LVX3L383 and LVX3L384 
"Zero Delay" 10-bit CMOS Bus oii 
Switches for 5V to 3V $ltri|l 
Conversion 

4.1 10-BIT BUS BLOCK DIAGRAMS 

LVX3L384 
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The 10-bit CMOS bus switches consist of NMOS pass tran- 
sistors which act as a 5Cl switch between the two ports. 
Input signals are conveyed from one port to the other rela- 
tively unchanged except that they are clipped to a maximum 
voltage of about Vqut max = Vqc ~ 1 V since the transistor 
begins to turn off as its source/drain nears its gate voltage. 
By adding a diode between the Vcc Pin and a 5V supply, 
VouT MAX is approximately Vcc — 1.7V = 3.3V. Thus, when 
SV signals are 4ppliad to either port, they are clipped to 
about 3.3V. Substrain leSka^d issues are not a problem as 
they are with some 5V tolerant logic because the pass tran- 
sistors are NMOS, not PMOS, devices. Thus, the source/ 
drain to substrate intrinsic diode is reverse biased, not for- 
ward biased. 

4.2 ADDfiONALJeMm^ OF USING LVX3L383 AND 
LVX3L384 5VTf 3V TRANSLATORS 

The LVXslsBS and LVX3L384 provide 5V-3V translation 
while consuming almost no current (0.3 ;j,A) and having vir- 
tually no propagation delay (^250^s). In addition, the bus 
enable signals (Which are tied to the transistors' gates) can 
be used to turn the translation function to reduce switch- 
ing power when In power conservation mode. The bus en- 
able signals can also be used to increase the speed of 
some busses by disconnecting devices when they are not 
required to tali< to the bus. This reduces the loading on the 
bus which csn inoeetse bus speeds. 



4.0 Using LVX%38»and LVX3L384 

"Zero Delay" 10-bit CMOS Buift 
Switches for SV to 3V Signai 
Conversion (Continued) 

4.3 LVX3L383 AND LVX3L384 APPLICATION 
PRECAUTIONS 

The LVX3L383 and LVX3L384 bus switches do not have 
any drive capability and must rely on the driving device. 
Thus, the same precautions must be tal<en as when inter- 
facing various other logic types (see Table I). 

5.0 Using LVX Dual Supply 
Translating Logic 

5.1 USING THE LVX424S AND LVX324SLUI MIXED 
SUPPLY SYSTEMS 

Translating with the LVX dual supply translating bidirectional 
transceiver is simple and Is performed by connecting VccA 
to one supply and Vqcb to the other supply. The LVX4245 
and LVX3p4&.ai» Identical except that.PoitAanc{'Port B are 
swapped. For the LVX4245, Port A Is SV while Port B is 3V, 
while for the LVX3245 Port A Is 3V and Port B is SV. 




5.2 USING THE LVXC434^ ANI^kVXCSaj!^FQ{ii>)^KJA 
CARD INTERFACE 

The flexible PCMCIA 2.0 standard allows for both 3V and 5V 
PCMCIA cards as well as for supply voltage to be reduced 
from 5V to 3V for power conservation. Such requirements 
necessitate a configurable port-to-card Interface design. Na- 
tional Semiconductor's LVXC4245 and LVXC3245 provide 
on demand B-port supply voltage configuration for PCMCIA 
card and other real time configurable I/O applications. 
The A Port supply voltages for the LVXC4245 and 
LVXC3245 are 5V and 3V, respectively. The devices' B- 
ports are configurable by changing the supply voltage on 
the B-port Vcc pin. Changing the supply voltage on the B- 
port Vcc pin t>etween 3V and 5V will configure the B-port 1/ 
0%'dfther 3V of SV ^/6 ^0i^ Thus, for PCMCIA alpplica- 
tions. 3Vm(\9V'ii9iMtSki^^B^moiSa^ by ^fQm% 
port Vcc to tt)g ^It^pe supply- 
There are other PbMciA porf-to-card interface considera- 
tions. For instance, the B-port supply and I/O pins will float 
coinddentaliy when the PCMCIA card is removed from the 
slot. Standard transceivers power and I/O pin connections 
must be biased to retnainifaeiive, but I.VXC4245 and 
LVXC3245 B-port connections can be left floating, allowing 
the PCMCIA card to be inserted and removed during normal 
operation. In addition, these LVXC devices consume less 
than 1 mW of quiescent power in all modes of operation, 
making them Ideal for low pow^ notebook designs. 
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6.0 Summary 

There are a variety of low voltage logic choices available to 
system designers. They can be classified into their level of 
5V tolerance: pure 3V, 5V input-only tolerant, 5V input and 
output tolerant, bus switches, and dual supply 3V/5V trans- 
lator logic devices. At first the choices and their interface 
requirennents may seem confuslngt,, teAilBStliilWgi^iMiiiw 
benefits; 7. ~ 

Benefits of NiioiipS Semiconductor^ 

Low Vc^nge Logte 



LVQ 



Odals, Gates, MSI • ' » •• ii.vhaiis!i 
3V Inputs and Outputs^ ttjuidtite n 
Low Cost 
Low Power 
Reduced Noise 
Low EMI 



LVX 



0ctal8,iQata% M8t i ■ 

5VTol«*nt*iprt8. ■ ■ • 

Low Cost ■ •■-'^ " 

Low Po*ef ■ ' ' ■• ' 

Broa(tt=afflif(t ' ■ ' 
LVX3L383/4 Bus Switch Finnlly 

5V-3V Translation 

"Zero Delay" (250 ps) 5V-3V 
Transition 

Ultra Low Power Consumfrtion 
LVX Translator Family 1.1 . jj^o':; -v 

5V-3V and 3V-5V Jrafummr:%*K> ■ 

Efficient Translation 

Configurable B-Port (LVXC) 

Low Power 



LCX 



Octais, 16-bit 

^Tolerant Inputs Qi^tputs, , 
. Speed 

Low Power 

± 24 mA Drive 

Powerdown High Impedance 



LVT 



. Petals, IS-Wt , 

■u ?V.T<Wo* !W#»n?jQi4RitS! ' ■ 

^. Higher l!M«si«]h64/ i^aSiHUi^ 
'• ■ BiishoWV": 9f ^^'ic . t jtif ■ '■ 
Power up/down IHIgh Impedance 
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Factors such as speed, power, cost, quantity and location of 
3V logic on the board, and noise should tie considered 
when choosing the appropriate logic fgff^. National offers 
multiple alternate sourped low viai^^e fo^ families to 

-vhl) to' lulaau ed nso 1- ■ ry^ tJOMO ^■•nv r 1 ■ 



In mostly 3V systems. National's LVQ logic provides the 
most cost effective solution. The LVQ family offers a wide 
range of logic functions from transceivers to MSI devices. 
LVQ devices also feature very low power consumption and 
patented Quiet Series EMI reduction circuitry. 
LVX and LCX are recommended for interfacing between 3V 
and 5V signals. Both are based on a CMOS process. Be- 
cause it is CMOS based, both consume very little power 
which mal<e them ideal for battery powered applications. 
Both have guaranteed simultaneous switching noise level 
and dynamic threshold performance. This is where the simi- 
iarity ends. 

LVX is recommended for slower and more cost sensitive 
mixed supply systems. It has very low noise due to its lower 
drive capability. LVX can provide the majority of logic func- 
tions because it offers the broadest family line. It can toler- 
ate 5V signals on Its inputs which mal(es it ideal for interfac- 
ing 5V or 3V signals. 

LdX is recommended for high speed applications. This is 
National's flagship CMOS line. It is built on our state-of-the- 
art CMOS process. With a higher drive capability than LVX 
and Nationai^miconductor's patented Quiet Series EMI 
reduction drtuit^ a designer can rtbw hiave the best of twth 
; low nCM# and htah driva/Kcan noton^tslerate SV 
and emwt M *(5ti|jAiEr(ar;T;ds) when in 
TRI-STATE. 

The LVX3L3e4 and LVX3L383 provide very fast, ultra low 
power translation from 5V to 3V signal levels. They can also 
be used to isolate signals in order to reduce switching pow- 
er and bus loading. 

In sltuatlbris where there Is a need for 3V/5V translation 
only, the LVX translator family provide the most reliable and 
efficient interface. Use the 74LVX4245 or 74LVX3245 
where the supply voltages are fixed and use the LVXC4245 
or LVXC3245 when it is necessary to select the B-port sup- 
ply voltage on-the-f ly. 

In a bus/backplane environment (i.e., in telecommunication, 
PBx etc.) where power up/down high impedance is neces- 
sary or a high performance system (i.e., Wori^stations, serv- 
ers etc.) where high drive or speed is required; LVT can 
provide the solution. _ 

Line Driving and Termination 

With the available high-speed logic families, designers can 
reach new heights in system performance. Yet, these faster 
devices require a closer look at transmission line effects. 
Although all circuit conductors have transmission line prop- 
erties, these characteristics become more significant when 
the edge rates of the drivers are equal to or less than three 
times the propagation delay of the line. Significant transmis- 
sion line properties may be exhibited in an example where 
devices have edge rates of 3 ns and lines of 8 inches or 
greater, assumir^ propagatioA'«dciliq«'>^ti7'nB/ft"li0l'MsA 
unleaddd' printed ^icuit traces' =• c '!: ., f .-n - 

Of the many properties of transmission lines, two are of 
major interesf to the system designer Z'^ the effective 
equivalent impedarwe'of ^ ind, and tjj^-'tfte^^ffSUNe 
propagation delay ^mn {K&lin«<tt«KMMd-tei«@llMilHtA^ 

3m'....inr.i :) . iir.evarl' br.b lstlo•6'^ .lewo .■)& yns ^ r.jz 
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Line Driving and Termination (Continued) 
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Length of Transmjssion Line = L N 
Distributed Load Capacitance per Unit Length = Co - X, 
Cliarau;teristic impedance n - i 

ofaTnmamtosiBBUne ^ = Z'o 



Co + Cd 



Effective Refleetlon Coefficient at Teiminalian ' 

FIGURE 5a. Transmission Une with DI^FllMited Loading • ' 
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■ Length of Transmission Line = L 

■ Delay of Transmission Une = T 

■ Time of Sample - t 

■ Incident Wave Current = ii 

■ Incident Wave Voltage = Vi 

■ Reflected Wave Current = Ir 

■ Reflected Wave Voltage = Vr 

■ Characteristic Impedance of Line = Zq 

■ Termination Impedance = Zt [ 

■ Voltage at Termination = Vy 



Refledetl Wave lor < Zo 



liaflacteil Wave fcr Z, > Zg 
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FIGURE Sb. Reflections Due to Impedance I 



intrinsic values of line impedance and propagation delay, Zq 
and tpd, are geometry-dependent. Once the Intrinsic values 
are known, the effects of gate loading can t>e calculated. 
The loaded values for Z'o and tp^e can be calculated with: 

Z' ^ 

° v/l + Cd/Cl 
'pde 'pd \'1 + Cq/Cl 

where Cl = intrinsic line capacitance and Co = additional 
^pacitance due to gate loading. 

The formulas indicate that the loading of lines decreases 
the effective impedance of the line and increases the propa- 
gation delay. Lines that have a propagation delay greater 
than one third the rise time of the signal driver should be 
evaluated for transmission line effects. When performing 
transmission line analysis on a bus, only the longest, most 
heavily k>aded and the stiortest, least loaded line»iieed to 
beftmfyreiii MiUfmin tiivs. sthouMfbe tarmlnated eqiially; 
if^miSnBSBq0e^imfiliMSm,t» lin{«iiMtie>bw; ^should be 
tenninated. This will ensure ^milansigi^ en^Hottta tines. 
Thmtt sire several tennlnation schemes wHph be used. 
InolMded are series, parallel, AC parallel, and Thevenin ter- 
lainaUons. AC parallel and series terminations are the most 
usefuH'for ipw power applications since they do not con- 
sume any DC power. Parallel {tnd Thevenin terminations ex- 
perience Ngh DC power consumption. 



SERIES TERMINATIONS 

Series terminations are most useful in high-speed applica- 
tions where most of the loads are at the far end of the line 
or especially for single point loads. Loads that are between 
the driver and the end of the line will receive a two-step 
waveform. The first step will be the incident wave, V;. The 
ampllbide is dependeiit upon the output impedance of the 
driver,' the value of the series resistor, and the impedance of 
tlie iit# according to the formula 

' V| = Vdd • Z'o/(Z'o + Rs + Zs) 
The amplitude will be one-half the voltage swing if Rs (the 
series resistor) plus the output impedance (Zs) of the driver 
is equal to the line impedance. The second step of the 
waveform is the reflectipn from the end of the line and will 
have an amplitude equal to that of the first step. All devices 
on the line will receive a valid level only erfter the wave has 
propagated down the line and rektiwd to tlw driver. There- 
fore, all inputs will see the full voitage swing wHHIn two times 
the delay of the line. . r ' - i 

PARALLEL TERMINATION 

Parallel terminations are not generally recommended for 
CMOS circuits due to their power consumption, which can 
exceed the power consumption of the logic itself. The pow- 
er consumption of parallel terminations is a function of the 
Resistor vidue and ^^{W^r j^cfe erf the s^nal. In add-on, 
parallel terminadbii raricn'^to U^ 'the output levels of the 
driver towards either Vqc or ground. While this feature is not 
desirable for driving CMOS ir^uts, it eon be useful for driv- 
ing TTL inputs. 
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Line Driving and Terr 

AC PARALLEL TERMINATION 

AC parallel terminations work well for applications where 
the dalays.gaused by isedes terminations are unacceptable, 
'^a tMminBting en*c<»orAG parallel terminations are simi- 
lar to the effects of standard parallel terminations. Thftiwt. 
jor difference is that the capacitor blocks any DG taiimnt 
path and helps to reduce, power consumption. 

THEVENIN TERMINATION 

Thevenin terminations are also not generally recommended 
due to their power consumption. Like parallel termination, a 
U2 path to ground is created by the terminating resistors. 
iTie power consumption of a Thevenin termination, though, 
will generally not be a function of the signal duty cycle. 



Thevenin terminations are more applicable for driving 
CMOS inputs because they do not bias the output levels as 
paralleled terminations do. It should be noted that lines with 
Thevenin terminations should not be left floating since this 
will cause the input levels to float between Vpo or ground, 
lilpreasing power consumption. 

■ Parallel: Resistor = Zq 

■ Thevenin: Resistor = 2 x Zq 

■ Series: Resistor = Zq - Zqui 

■ AC: Resistor = Zq 

^ ^ 3tr 

" Capacitor = C i — 

FIGURE 6a. Suggested Termination Values 
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b. Series Termination 
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c. Parallel Termination 
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d. AC ParalM Tarmbiatlon 
FIGURE 6b. Termlnrtlpn SehamM 
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e. Thevanbi Termination 



CMOS Bus Loading 

CMOS logic devices have cianq>'^^odes front all inputs and 
outputs to Vcc and ground. Whiier^these giodes increase 
system reliability by damping out undershoot and overshoot 
noise, they can cause problems if power is lost. 
Figure 7 exemplifies the situation when power is removed. 
Any input driven above the Vcc Pin will fon«ard-bias the 
clamp diode. Current can then flow into the device, and out 
Vcc Of any output that is HIGH. Depending upon the sys- 
tem, this current, I|n, can be quite high, and may not allow 
the bus voltage to reach a valid HIGH state. One possible 
solution to eliminate this problem is to place a series resis- 
tor in the iina Anottter possible solution would ha to ensure 
that the output ertable input is inactive, preventing the out- 
puts from turning on and loading down the bus. This may be 
accomplished by hardwiring a 4.7 kn ptil|<(4p.re^for,.to ttv%. , 
Vcc pin of the device. 




TL/F/ia028-20 



FIGURE 7. Noise Effects 
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Noise Effects 

Low Voltage Logic offers excellent noise immunity. 
However, even ttie most advanced technology cannot alone 
eliminate noise problems. Good circuit board layout tech- 
niques are essential to take full advantagerOf 'flwpslWm- 
ance of Low Voltage Logic circuits, i - n u.-*! II 

Well-designed circuit boards alsS if^^'lliili^iiil lli^ilfftee^' 
luring and testing problems. 

Another recommended practice is to segment the board 
into a high-speed area, a medium-speed area and a low- 
speed area. The circuit areas with high current requirements 
(i.e., buffer circuits and high-speed logic) should be as close 
to the power supplies as possible; low-speed circuit are«s 
can be furthest away. 

Decoupling capacitors should be adjacent to all buffer 
chips; they should be distributed throughout the logic: one 
capac^or per chip. Transmlssiort lines need to be terminat- 
ed to keep reflections minimal. To minimize crosstallc, iong 
signal lines should not«^ doae tt^ether. 

Crosstalk 

The problem of crosstalk and how to deal with It is becom- 
ing more important as system performance and .be^den^ 



sities Increase. Crosstalk is the coupling of signals from one 
line to another. The amplitude of the noise generated on the 
inactive line is directly related to the edge rates of the signal 
on the active line, the proximity of the two lines and the 
distance that the two lines are adjacent. See Figure 8. 
Crosstalk has two basic causes. Fora/ard crosstalk. Figures 
9 and 7 1, is caused by the wavefront propagating down the 
printed circuit trace at two different velocities. This differ- 
ence in velocities is due to the difference in the dielectric 
constants of air (t^ = 1 .0) and epoxy glass (e, = 4.7). As 
the wave propagates down the trace, this difference in ve- 
locities will cause one edge to reach the end before the 
other. This delay is the cause of fonward crosstalk; it in- 
creases with longer trace length, so consequently the mag- 
nitude of fonward crosstalk will increase with distance. 
Reverse crosstalk, FigurBs iO mi 12, is caused by th# mu- 
tual inductance and capacitance between ths lines which is 
a transformer -«c$on. Reverse crosstalk iE^itisases linearly 
with distance up u> a critjctO'length. This criti^ length is the 
distance that the signal.^^ travel ij^vma its rise or fall time. 
Although crosstalk cannot be totally eliminated, there are 
some design technii|MBj|^(yp,^|^ype system problems 
resulting from crosstalk. 
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• Two parallel signal lirm proykle mutual Induelance and shuiit capacltaiiee. 

PIQURE 8. Where Dees ( 



Crosstalk (Continued) 
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■ Current through the Characteristic Inductance of Transmission Une = II 

■ Capacitively Coupled Cun-ent = Ic = -C dV/dt | t 

■ Mutually Induced Current = Im = nilL 

■ Forward Crosstalk Current = Icf 

■ As the active signal, Vj, propagates from A to B a negative-going spike, Vf , 
propaoatBS from C to O, ooinoldent wWilV). 



FIGURE 9. Forward Crosstaik— Refresl^ 



TL/F/1202e-22 



1 

< 

o 



> 
■o 



3 
Q. 

O 
« 

f 

ft 
O 
3 
CO 

a. 



TUF/1 2^8-23 



Active 



Passive 
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■ Current through the Characteristic Inductance of Transmission 'Line = ti 

■ Capacitively Coupled Current = Ic = -C dVf/dt 

■ Mutu€dly Induced Cun-ent = Im = "it j 

■ Reverse Crosstalk Current = Icr ' i 

■ As the aetlvs signal, V|, propaoatas froni A to B a posltt^ pu^ appear* 



at C for a duration twice the coupled line delay T. 



r 



Rawnraa Crontalk— Reli^fdr 
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This figure shows fraces taken on a test fbchira designed-te Exaggerate the a|nplf|ide of oros^k pulses. 
1 FIGURE 11. Forward Crosstalk on PQB Traces J 




T 1 1 1 1 \ 1 1 1 1 1 

Tlma (m) (5.0m/dlli) 
Bay. Vjrtlail Spate Horliantel Snate 

Aetiv* Orlvw 1.0 V/OW SOru/DIv 

— — RaWFM CroMtalk 0.2 V/DW S.Oin/Dlv 
Ihwtwr 1.0 V/DI> S.Oni/Hv 
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TMs figure shows traces taken on a test fixture designed to exaggerate the amplitude of croaslalk pulses. 
FIGURE 12. Reverse Crosstalk on PCB Traces 
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Crosstalk (Continued) 



In any design, the distance that lines run adjacent to each 
other should be kept as short as possible. The best situation 
Is wheh' the lines are perpendicular to each other. See Fig' 
ure 13. For those situations where lines must run parallel, 
the effects of crosstalk can be minimized by line termina- 
ls. i -J 'Kjt 



Synchronous 
Signal Plane 



tion. Terminating a line in its characteristic impedance re- 
dUces 'fhe aiinplitude of an itiitial 'crosstalk pulse by 50%. 
'^mflFiatirtg MHirte vriH'^^edt/c6'th6 ahigunt of ringing. 

furtherj^wFttr #{n^Hit«B'S^t3andfiirie% oirtri^^ 



plane A., 



L. 



Synchronous 
Signal Plane 



1 



■ '''••''^''^'llMiund Plane' 



Asynchronous 
Signal Plane 




» Ground Traces 
■ Synchronous 
Signal Traces 



Signal Traces on Plane B 
are perpendicular to traces 
on Plane A 



Asynchronous Signal Traces 
on Plane D can run in 
any direction 
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FIGURE 13. Recommended Crosstalk— Avoidance Structure 




■ inrJH lli:- 



snsoecm' 



■ Minimize parallel trace lengths 

■ Maximize distance "S" between traces to minimiie crosstalk 

■ Add ground trace is!«>x>cyfj| between signal traoas 

■ Minimize distanpa^kto keep line impedance lew 

' ■ -''^ ^ TL/F/i; 

FIGURE 14. PC^tJl^iik Tips for Gremtfltfk Av^dance 
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Decoupling Requirements 

National Semiconductor Advanced CMOS, as wi^ other 
high-performance, highr0r|yf .-Migic taniUieib, s^^cial de- 
coupling arid, |Hinted,ci;gV!yv^l^ '93^ Ad^ 

vanb^es^am (pined wttliUW(W9W>gal^ ^ I 

Local high frequency decoupling Is required to supply powo' 
to the chip when it is transitioning from a LOW to HIGH 
value. This power is necessary to charge the load capaci- 
tance or drive a line Impedance. Figure 15 displays various 
Vdd srid ground layout schemes along with associated Im- 
pedances. 

For most power distribution networks, the typical impedance 
Is between lOOfl and 150n. This impedance appears in 
series with the load impedance and will cause a droop In the 
VpQ at the part. This limits the available voltage swing at the 
local node, unless some form of decoupling is used. This 
drooping of rails will cause the rise and fall times to become 
elongated. Consider the example described in Figure 16 to 



calculate the amount of decoupling necessary. This circuit 
utilizes a '244 driving a 1 SOn bus from a point somewhere In 
the middle. '■ ' 



Buffer output sees a net 75n load. 
dinC . ^ load line on Ioh-Voh 

*^ iwim LOW-to-HIGH Step of 

2.9V 



Ground 
Plan* 




TL/F/1 2028-35 

OcM Dnln=8XX mA 



HGURE IS. Ocbri Buffer Driving a ISOn Bus 
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Impedance 
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Impedance 



(ov A AS^tmvO lot aqtT /SSS^f jHUO. 



a)100« Vbb 
Impedance 



e) 2n Voo 
Impedance 
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Decoupling Requirements (continued) 

Being in the middle of the bus, the driver will see two 150n 
loads in parallel, or an effective impedance of 75(1. To 
switch the line from rail to rail, a given drive of X mA is 
needed; more than X mA x 8 will be required if all eight lines 
switch at once. This instantaneous current requirement will 
generate a voltage drop across the impedance of the power 
lines, causing the actual Vcc at the chip to droop. This 
droop limits the voltage swing available to the driver. The 
net effect of the voltage droop will lengthen device rise and 
fail times and slow system operation. A local decoupling 
capacitor is required to act as a low impedance supply for 
ttie driver cNp during high cun'ent condiSons. it will maintain 
the voltage within acceptable limits and keep rise and fall 
times to a minimum. The necessary values for decoupling 
capacitors can be calculated with the formula given in Fig- 
UI9 17. 

In this example the drive needed, if all 8 lines switch at 
once, is 300 mA, plus the Vdd droop is to be kept bielow 
20 mV and the edge rate equals 4 ns, a 0.10 )i,F capacitor is 
needed. 

It Is good practice to distribute decoupling capacitors evenly 
through the logic, placing one capacitor for eveiy package. 
See Figure 18. 



Zee 



, l = 0.75A 



Bypass Cspacltor 



Q = CV 

I = CAV/4t „ ,, - ,„ „ ., 

c - lAt/Av ^P"'*" "cc '>™>P "-a- ^ 

At= 4 X 10-9 TL/F/12028-37 

Select Cb £ 0.10 |iF 

FIGURE 17. Formula for Calculating 
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Need to decouple board at the point of power supply entry 
This capacitor (A) will amootti low frequency bulk switching noise 
A Iwie value elaelFOlytIc otpaoltor b Really used (50 f.iF-100 f^F) 

FIGURE 18. Board-Level Decoupling Capacitor 
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Capacitor Types 

Decoupling capacitors need to be of the high K ceramic 
type with k>w equivalent series resistance (ESR), consisting 
primarily of series inductance and series restetance. Capaci- 



tors using 5ZU dielectric have suitable properties and make 
a good chokM for decoupling capacitors; they offer mini- 
mum cost and effective performance. 
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LCX 

Low Voltage High Speed CMOS Logic 
with 5V Tolerant Inputs and Outputs 



Features 


Advantages 


Extended Vcc range from 2.7V to 3.6V, compatible with 
JEDEC Std. No. 


Fully characterized fpr unregulated battery operation 


Advanced 0.8 fim CMOS process 


High performance with propagation delays as fast as 6.5 ns 
maxforoctals 


No input-diode clamp to Vqo AdwncwmwininllBBWnintnll t w. 
design techniques. 


5V tolerant inputs and outputs. Interfaces directly to standard 
5V buses and 5V devices. 


\-owStertdbifemmA{\^'iQy^mgxior-oelMfrmr - 


Saves power, eirtenda battery Hfe — 


Powdr down overvoltage protection 


Device is protected at inputs aagi 9Mtpili»ft(tt^ci|)^|tozero 

volts , ^ 


± 24;mA drfve current 

1 I.- .•^■Mt! " '■ 


G uaranteed inciderrt wws switching into son tnmMssioh' 

lines 


SOIC. EIAJ-SOIC, and TSSOP packaging 


; -i 

Saves board space and weight; TSSOP compatible with 
l=>CMCIA standards 


Alternate sources available 


Product standardization. Ensured product supply. 
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Ign National 

74LCX240 

Low-Voltage Octal Buffer/Line Driver 
with 5V Tolerant Inputs and Outputs 

General Description 



NARY 



The LCX240 is an inverting octal buffer and line driver de- , 
signed to be employed as a memory address driver, clock ^ 
driver and bus oriented transmitter or receiver. The device Is 
designed for low voltage (3.3V) Vcc applications with capa- ' 
bility of interfacing to a 5V signal environment. ' 
The LCX240 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintiuriirig ' 
CMOS low power dissipatipn. ^^'^.^.y.': n6.riw.;.(i r ,r. ' 

Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 



< ^ W!cm0ii&ilin^t^w^^ on inputs and 

outputs 

Outputs source/8inl( 24 mA 
Guaranteed simultaneous switching noise level 
Available in SOIC JEDB;. SOIC EIAJ and TSSOP 
Iniplements patented Quiet Series noise/EMI reduction 
circuitry 

Functionally compatible with the 74 series 240 
Latchup perfomriance exceeds 300 mA 
ESD performance: . 

4Huinan bodymodel > 2000V; - — 

MaehinKM8**»t'*--a6W3" '"t-"\ :jo tiyfc-.'u' 
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Ordering Code: See sectioA 11 
Logic Symbol 

lEEE/lEC 



Connection Diagram 

Pin Assignment 
for SOIC and TSSOP 



OE, 


EN 
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b — 
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Truth Tables 



Phi Names 


Description 


I0-I7 
O0-O7 


TRI-STATE* Output Eneible Inputs 

Inputs 
Outputs 



Inputs 


Outputs 
(Pim 1% 14, 16, IS) 


Oil 


'n 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



Inputs 


Outputs 
(Pins 3. 5, 7, ») 


5E2 


'n 


L 




L 


H 


L 




H 


L 


H 




X 


Z 



X ~ Immaterial 2 = High Impedance 





SOICJEDEC 


SOIC EIAJ 


TSSOP 


Order Number 


74LCX240WM 
74LCX240WMX 


74LCX240SJ 
74LCX240SJX 


74LCX240MTCX 


See NS Package Numtier 


M20B 


M20D 


MTC20 



I Om right to 



chfliigM at Any tinw wHhoiit notlcs* 
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Absolute Maximum Ratings (Notei) 

If Military/Aerospace specified devices are required, 
please contact the NaHoiijil Semiconductor Sales 
Office/Distributors foravBilabnty and specifications. 

Supply Voltage (Vcc) ; -O.SVto+7.0V 

DC Input Voltage(Vi) -0.5V to + 7.0V 

Output Voltage (Vq) 
Outputs Tri-stated - 0.5V to + 7.0V 

Outputs Active (Note 2) - 0.5V to Vcc + 0.5V 

DC Input Diode Current (I|k) V| < OV -50 mA 

DC Output Diode Current (Iqk) 
Vo<OV -50tnA 
Vq < Vcc - ^ - +50 mA 

DC Output Source/Sink Qurrent (Iqh/Io J ± 50 mA 

DC Vcc or Ground Current 

per Supply Pin (Ice or Iqnd) ± 1 00 mA 

Storage Temperature Range (Tstg) -6S°C to + 150'C 
Note 1: 77)6 "Absolute Maximum Ratings" are those valuas-^ 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be ofMslai^'Uime limits. The 
pammeMcvalaesdBfimd in ttm-''B»ctrioe^ Characteristics" 
table are na)f.gt^i^(^d at the absakite,itt^dmum ratingsi _ 
The "Recommentfed C^jeraUr^ Condieons" table mil ^She 
-the-eondUonsionebmf'dmieeopenSon. 
Kiote & id'AdsoM^ Ma^lfmim FMing must be dbservod 

L>,'. 

DC Electrical Characteristics 



Recommended Operat ing 
Conditions 



Supply Voltage 

Operating n-: 

Data Retention Only 
Input Voltage (V|) 
Output Voltage (Vq) 

Output in Active State 

Output in "OFF" State., , 7 
Output Current Ioh/'ol 

Vcc = 3.0V to 3.6V 

Vcc = 2.7V to 3.0V 
Free Air Operating Temperature (Ta) 
Minimum Input Edge Rate (At/AV) 

V|N = 0.8V to 0.2, Vcc = 30V 



r 

2.0V to 3.6V 
1.5V to 3.6V 
O.OV to 5.5V 

OV to Vcc 
' 0.0Vt«}§,5V 

+ 24mA 
±12mA 
-40»Cto4i(WC 



O 
X 



lOns/V 



SymtKil 



Parameter 



Vcc 
(V) 



Ta 40°Cto +85°C 



Max 



Units 



Conditions 



High Level Input Voltage 



2.7-3.6 



' 2.0 



Low Level Input Voltage 



2.7-3.6 



0.8 



Vqut S 0.1V or 
> Vcc - 0.1V 



VOH 



High Level Output Voltage 



2.7-3.6 
2.7 
3.0 

3.0 



Vcc 

2. 
2. 
I 2. 



-0.2 
2 
,4 
2 



lOH = -lOOnA- 
Iqh = -12n»« 
Iqh = -18 mA 
iOH = -24 mA 



Vol 



Low Level Output Voltage 



2.7-3.6 
3.7 
3.0 



0.2 
0.4 
0.55 



Iql = 100 (xA 
Iql = 12 mA 
Iql = 24 mA 



Input Leakage Current 



2.7-3.6 



±5.0 



S V| ^ 5.5V 



TRI-STATE Output l.eel«ge 



2.7-3.6 



±5.0 



jiA 



<: Vq S 5.5V 
V| = ViHOrViL 



Iqff 



Power Oft Leakage Current 



100 



V| orVo = 5.5V 



Ice 



Quiescent Supply Currant 



2.7-3.6 



10 



V| = VccorGND 



±10 



fiA 



3.6 S (V|, Vo) S 5.5V 



Incraage in Iqc pe^^ l"P"< 



2.7-3.6 



500 



V|H = Vcc - 0.6V 



AC EleCtrigaLt6hA(dC!teCi8tiCS: see section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 

(V) 



Ta = -4(rcto +8rc 



Max 

(Note 2) 



Units'^ 



tpHL 



Propagation Delay 
Data to Output c 



2.7 
3.0-3.6 



1.5 
.t.S 



7.5 
6.5 



tpZH 



Output Enabli'f^e 



2.7 
3.0-3.6 



1.5 



9.0 
8.0 



'PHZ 



Output Disable Time 



1.5 
1.5 



8.0 
7.0 



•OSHL 
*OSLH 



Output to Output 
Skew (Note1) 



3.0 



1.0 



ns 



Not* 1: Skew Is defined as the absolute value of the dtftarance between the actual prai$agatKin delay for any two separate outputs-ot the same device. The 
specification applies to any outputs switching In the same direction, eitfwr HIGH to LOW ^HL>'ar i.CHeta HIGH (tosu4^ PantnstarigiatBnl^d by design. > - 
Note 2: The maximum AC limits are design targets. Actual performance wilt be speciftec(4^n.Qori^^i^o^^^ ^' t^t^ ' > f^.o'.' 

Dynamic Switchini Characteristics: See Section 2 for Test MethO(tolo^-"itonWvs<;!\'. sow it aA"' 'ii^l 



Symbol 



Vcc 
(V) 



Ta = 25°C 



Typical 



Units 



Vqlp 



Quiet Output Maximutn Dynamic Vql 



3.3 



0,8 



VOLV 



Quiet Output Minimum Uynamie Vqi. 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



Capacitance 



Symbol 


Parameter 


Typical 


Units , 


Conditions 




C|N 


Input Capacitance 






Vcc = Open 
V| = OVorVcc 


7 


pF : ' 


: Hiv 


CouT 


Output Capacitance 


8 


pF 


Vcc =33V 












V| =X)VorVc6,, 


f -.J r ; , 






Power Dissipation 
Capacitance 




32 

SS 


pF 

1 


Vcc = 3.3V 
V| = OV or Vcc 
F = 10 MHz 
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I Semiconducbq(,v, 
74LCX244 

Low-Voltage Buffer/Line Driver 
with 5V Tolerant Inputs and Outputs 



PRELIMINARY 
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General Description 

The LCX244 contains eight non-inverting buffers with 
TRI-STATE® outputs. The device may be employed as a 
memory address driver, clock driver and bus-oriented trans- 
mitter/receiver. The LCX244 designed fof, lp;w^|yoltage 
(3.3V) Vcc app\ica^n&^tiSlh^i^^p^)jt^^ a 5V 

signal environment. 

The LCX244 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS k>w powrar dissipaeon. 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7 to 3.6V applications 

■ Power-down static overvoltage protection on inputs and 

outputs 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching noise level 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Implements patented Quiet Series noise/EMI reduction 
circuitry 

Functionally compatible with the 74 series 244 
jp Latch-up performance exceeds 300 mA 
.v|to|B§D ceirformaape: Human Body Model > 2000V; 

Connection Diagram 



Ordering Code: See Section 11 
Logic Symbol 
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Truth Tables 



Pin Names 



OEi,OE2 

I0-I7 
O0-O7 



TRI-STATf GMiifnit inable Inputs 
. Inputs 

Outputs 



J 3TAT3.1flT 



' TL/F/1 1994-2 



Inputs 


Outputs 




Inputs 


Outputs 




In 


- (Hns 12i 1«) 






; 'n 


(Pin«3,&7,9) 

.1' iiuu-on: — " 
















L 

L 






L 

H 


H 






L 

L 




L 

H 


1-' 

H 


H 






X 


Z 






H 




X 


Z 


H - HK3HV 


Mags 


Loral 


X km 


natsrW L LOW Votteoe Level Z = 


:= Highim 


pedance 











SOIC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 


Order Number 


74LCX244WM 
74LCX244WMX 


74LCX244SJ 
74LCX244SJX 


74LCX244MTCX 


See NS Package Number 


M20B 


M20D 


MTC20 



PreUmlnaiy Data: Nafional Semieeniiiietar raaerves the right to imdw oha 



Ab{5Qlute Maximum Ratings (Note d Recommended Operating 

If MHItwy/AMOspaca apecitled itoviees are raqulrad, ConditiOnS 
plea— contact tha NaHonal SamlceiKliictor Salaa Supply Voltage (Vc£) 

OHIee/Dlatrlbiilora tar avaHaMHy and apadficatlana. Operating 2.0V to 3.6V 
Supply Voltage (Vcd -0.5V to + 7.0V Data Retention Only 1.5V to 3.6V 
DC Input Voltage (V|) -0.5V to + 7.0V Input Voltage (V|) OV to 5.5V 
Output Voltage (Vq) Output Voltage (Vq) 
Outputs Tri-Stated -0.5Vto 4-7.0V Output In Active State O.OVtoVcc 
Outputs Active (Note 2) -0.5V to Vqc + 0.5V Output in "OFF" State 0.0V to S.5V 
DCInput Diode Current (1|k) V| < -50mA Output Current Iqh/Iol * 
DC Output Diode Cun-ent (Iok) Vcc = 3.0V to 3.6V ±24mA 
Vo<0 -50mA Vcc = 2.7V to 3.0V • ±12mA 
Vq > Vcc + 50 mA Free Air Operating Temperature (Ta) ' b^WGtei^ 86°C 
DC Output Source/Sink Current (Ioh/Iol) ±50mA Minimum Input Edge Rate (At/ AV) /''^^ ' '" ',' 
DC Vcc or Ground Current ' " " ' ViH'"«Wrttfmi»Bb'*anir:^'' j/^ ns/V 

per Supply Pin (Ice or Ignd) ±100mA ,e ■ i • , r ■ 1 ^:.S>- ' 
Storage Temperature Range (Tstg) -65°C to +150-0 , .^m i,^i.^w"n!^.'^..' ^i*;^ . ■^vn'f^L' " 
Note 1: The "Abso/ute Maximum Ratings" are those values . \onm^■^^^ tew. " w i 
tyeyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these iimits. The 
parametric values defined in the "Electncal Characteristics" 
table are not guaranteed at the absolute maximum eat/rigs. 

The "Recommended Operating Conditions" tabl»vM)i^it0 \ 
the conditions for actual device operation. " " " ' 
Note2:/o>4^isoilutoMn]immAa«i^ f naii-MZaeS :9bcO gniieblG 

DC Electrical Characteristics 


Symbol 


Parameter 


Vcc 

(V) 


Ta 40"CtO+8rC 


Units 


Conditions 


Mbi 




VlH 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT s 0.1V or 
S Vcc - 0.1V 


ViL 


Low Level Input Voltage 


2.7-3.6 




0.8 


VOH 


tiigit) Level Output Voltage 


2.7-3.6 
2.7 
3.0 

3.0 


Vce-0.2 

2.2 
2.4 
2.2 


I'" 


y 


IOH=-100fiA 

IOH=-12mA 

loH=-18mA 

l0H= -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 
2.7 
3.0 




0.2 
0.4 
0.55 


V 


IOL=100 fiA 
l0L=12 mA 
IOL = 24mA 


l| 


Input Leakage Current 


2.7-3.6 




±5.0 




i Vi ^ 5.5V 








loz 


TRI-STATE Oulp^Leala^rr 






±5.0 




0sVos:5.5V 
V| = V|H orViL 


'off 


Power Off Leakage Current 


OV 




100' 


)LlA 


V|OrVo = 5.5V 


,Jcc 


Quiescent Supply Current 


2.7-a» - 




10 


JU.A 


V| = Vcc or GND 






±10 


)j.A 


3.6 S (V|, Vq) < 5.5V 


Alec 


Increase in Ice per Input 


2.7-3.6 




500 


liA 


V|H = Vcc -0.6V 








1 H i J 
13 ' ■ _ 
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AC Electrical CliaraCteriStiCS: see section 2 for rest Methodology 



1 

Symbol 


PamiMter 


Vcc 

(V) 


Ta WCto +85°C, 

(H.=°50pF 


Units 


MIn 


Max 
(Note 2) 


tpHL 
tpLH 


Propagation Delay 
Data to Output 


2.7 
3.0-3.6 


1 5 
1.5 


7 5 

6.5 


ns 


tpZL 
tpZH 


OiiliHit ^nabla Tlma 


2.7 
3.0-3.6 


1.5 
1.5 


9.0 
8.0 




tpHZ 

tpLZ 


Output Disable Time 


2.7 
3.0-3.6 


1.5 


8.0 


ns 


•OSHL, 
tOSLH 


Output to Output 
Skew (Note 1) 


3.0 


it. -^c:^^'-sf-nt'^ 


;ifr„i; liO t . . .Ill' 

t -7m jfli t1iH<i.1 





Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any twoiwpwilB ' gum ^ mi f WagmfoSk <Mea. TY«it 
specification applies to any outputs switching In the same direction, either HIGH to LOW (tosHi) <^ LOW to HIGH (tosuO* ParameiBr guirintiad by doatflnyi' ^ 

Note 2: The maximum AC limits are design targets. Actual performance will be specified upon completion of chara^jB^^ ■'4jBt>*l(J.'- * '•■''XO ' '-"17 

Dynamic Switching Characteristics: See Section 2 for Test Methodology .noi^d^a^tb i'''Voq wo' SCl 'fo 



Symbol 


Partttiitter . , . , 


Vcc 


Ta = 2rc 


Units 


Conditions 


(V) 


Typksrt 


VOLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.8 


V 


Cl = 50 pF. V|H =.3.3V, XiL = OV 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


0.8 


V 


Cl = 50 pF. *iH*=^3.H'V|u = OV 



Capacitance 



"■''■idrr. 



Symbol 



CouT 



CpD 



PSrWIMtOT 



Input Capacitance 



Output Capacitance 



Power DissipEdionCapacilance 



Typical 



32 



Units 



pF 



pF 



pF 



Conditions 



Vcc = Open 
V| = OVorVcc 



Vcc = 3.3V 
V| = OVprVcc 



Vcc - 3.3V 
V| = OVorVcc 
F = 10 MHz 



r.Oi ^y. wE J'3 
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National 

Semiconductor 

•t<;i- 



PRELIMINARY 



74LCX245 
Low-Voltage Bidirectional Transceiver 
with 5V Tolerant Inputs and Outputs 



General Description 

The LCX245 contains eight non-inverting bidirectional buff- 
ers with TRI-STATE® outputs and is intended tor bus orient- 
ed applications. The device is designed for low voltage 
(3.3V) Vcc applications with capability of interfacing to a SV 
signalenvironment The T/fi input detarmines the direction 
otdtrta flow ttwou gh tti e dewce. The Sfcinput dia a bleB <aoth 
the A and Bnpoits irf ptaang Hmm^'bha high i«npedance 
state:''" ■■ "" ' 
The LCX24S is fabricated witfCaii advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dlssipaflon. ife - ■ ■J'- ' 



•.MTi.T '^ida'i-j hjqtiiO 



(otlrrn 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-downJBfiHcj)vervoltage protection on Inputs and 

outputs 

■ Outputs source/sinl< 24 mA 

■ Guaranteed simultaneous switching noise level 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Implements patented Quiet Series noise/EMI reduction 
circuitry 

■ Functionally compatible with the 74 series 245 

■ Latch performance exceeds 300 mA 

■ BSD performance: IHuman pody Model > 2000V; 
Machine Model > 250V ' 



Ordering Code: See Section 1 1 
Logic Symbols 



I I I I I I I I 



*0 *l 


*2 *3 


*5 *6 *7 


OE 






T/R 








h h 


B4 % Be B, 



lEEE/lEC 



Connection Diagram 

- ' Pin Assignment 

for SOIC and TSSOP 



OE r 

T/R-^-to 

*o-|-«- 


C3 

'3 EN1 (BA) 




3 EN 2 (AS) 

T r 




VI < 


> 2V 






A4-<-+- 

A5-«-»- 




-*->-% 
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t3 
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12 
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TL/F/120OS-3 



Pin Names 


Description 


OE 

T/R 

A0-A7 

B0-B7 


Output Enable Input 
Transmit/Receive Input 
Side A Inputs or TRI-STATE Outputs 
Side B Inputs or TRI-STATE Outputs 





SOIC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 


Order Number 


74LCX245WM 
74LCX245WMX 


74LCX245SJ 
74LCX24SSJX 


74LCX245MTCX 


See NS Pacl(age Numt)er 


M20B 


M20D 


MTC20 



PraUmlmry Data: NaMoiwI Smnieanducter rasarvM Hie rigM to 



S-IOB 



Truth Tablpih! 



Ar,i AS 

iTea r CI 





5:) 

Outputs ' . 


QE 


■ 


L 

H 


X 


BusBo-S><Qalato'SuiAo-A7 
Bus Ao-A^^DatailO'i^ B0-B7 
iw-HIGH Z State on A0-A7, Bo-87 



H - High Voltage Level 
L ■= Low Vatlage Leva* 



'fi.O- 
V 01 ^8.0 - 



91'*: .■.s"' 



Logic Diagram vo.e = jov vdsos va.o - .«v 
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TL/F/l 2006-4 







1 

1 _ 
























- 30V' •_. { 











1 r-.O - 3:;V 






■ 1 


1 
I 


A'.''0' - ,-' 




a.B- .s [ '■>•■•• • . • ■■in J ..•■• J j 








'/? ^ > ,v ;> 1 / 


. "1 O.-i 1^ 





oc: 1 



L'-\"S 



9.£-\.S I 



1^ oi. i.iO ■JT--,;.r- 



»«1 



Absolute Maximum Ratings (Note d 

If Hmtary/AanMiMca n wclfled devlcas ar« requlrad, 
pleaM contact the National Semlcondiiotar. .'Satea 
Office/Distrtbutors for avallabl|lty and ap aclWcaMon a . 



sP-f.'-' A*" riO-.!8.'£r I-'- 
-6.5Vto +7.0V' 
-O.SVtoVoc +0.5V 
—60 mA 



Supply Voltage (Vcc) 
DC Input Voltage (V|) : 

Output Voltage (Vq) 

Outputs Tri-SUited 

Outputs Active (Note 2) 
DC Input Diode Current (Iik) V| < 

DC Output Diode Curram (IqiO 

Vo<0 -50 mA 

Vo>Vcc +50 mA 

DC Output Source/Sink Current (Ioh^'ol) ± 50 mA 

DC Vcc °' Ground Current 

per Supply Pin (Ice c 'gnd) ± 1 00 mA 

Storage Temperature Range (Tstg) - 65°C to + 1 50"C 
Note 1 : The "Abso/Ute Maximum Ratings" are those values 
tieyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" . ... 
table are not guaranteed at the absolute maximum rating. _ 
The "Recommended Operating Conditions" taMl^tlM^m " ~ 
the conditions for actual device operation. 

Hgt»2^ foAbaoMe Mntnm Rating ini^ be observed. 

DC Electrical Characteristics 



Recommended Operating 

Xd^tiditfQifr# 

Sup||lylft)ltage ~ 
. OpeiaUrig 
-j R^entkm Only 
thputVolWge(V|) 

iiOutput Voltage (Vq) 
~ Output In Active State 
Output in "OFF" State 

Output Current Ioh^'ol 

Voc"=^3:OVto3.«V ±24 mA 

Vcc = 2.7V to 3.0V ±12mA 

Free Air Operating Temperature (Ta) — 4<rC to + 9SfC 

Minimum Input Edge Ratge (At/AV) 

V|N = o.svto2.ov. vbc - a-ov msn^isia oiQ«d' 



2.0V to 3.6V 
1.SV103.6V 
0VtoS.5V 

OVtoVcc 
OV to 5.5V 




Symbol 


Parameter 


Vcc 


Ta = -40°CtO +85°C 


Unlta 


Conditions 


(V) 


Min 


Max 


V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouTs:0.1Vor 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


s Vcc - 0-1V 


VoH 


High Level Ouipi^ Volta^ 


2.7-3.6 
2.7 
3.0 
3.0 


Vcc - 0.2 
2.2 
2.4 
2.2 




V 


'oh = -100 )iA 
'oh = -12 mA 
IqH = -18 mA 
lOH = -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 
2.7 
3.0 




0.2 
0.4 
0.55 


V 


lOL = 100 fiA 
l0L= 12mA 
l0L = 24 mA 


ii 


Input Leakage Ourrent • T/R 


2.7-3.6 




±5.0 




^ V| £ &SV 


loz 


TRI-STATE I/O Laakage 


2.7-3.6 




±5.0 




S Vo S 5.5V 
V| = ViHOrViL 


'off 


Power Off Leakage Current 







100 


mA 


V|OrVo = 5.5V 


"cc 


Qutesoent Supply Currant 


2.7-3.6 




10 


fiA 


V| = Vcc or GND 








±10 


^A 


3.6 ^ (V|, Vo) S 5.5V 


Alec 


Increase in Ice par Input 


2.7-3.6 




500 


mA 


V|H = Vcc -0.6V 









Mbi 


Max (Note 2) 




IPHL 
tPLH 


Propagation Delay 
An to Bn or Bn to Ap 


2.7 

3.0-3.6 


1.5 
1.5 


8.0 

7.0 


ns 


tpZL 
tpZH 


Output Enable Time 


3.ff-3.6 






8.5 


ns 


tPHZ 
tpLZ 


Output Disable Time 


2.7 
3.0—3.6 


1.5 
1.5 


8.5 
7.5 


ns 


lOSHL. 
•OSLH 


Output to Output Skew 
(Notel) 


3.0 




1.0 


ns 



Note 1: Skew Is dslinsd as the absolute vakie of ttie dHlerence between the actual propi^alion delay to aqy tan,, s^pa^ outputs ,s( tttftsame devica The 
specHicalion applies to any outputs switching in the same direction, either HIGH to '-'^Jitpg|«i)^f|,^'^j((t^f'^l^^9|^P<*!^^ t|||>)yi<lB}<l ^doaigo. 
Note 2: The maximum AC limits are design targets. Actual perfomiance will be specilied upon c omplelion rtcha i aelaitetf&Oft^.-.^j^gg^jr -^y . ■ ' k 

Dynamic Switching Characteristics: See Section 2 for Test Methodology 



8yn|bol 


Parameter 


Vcc 


Ta = 25X 


Units 


CondlHora 


(V) 


Typical 


Voij» 


Quiet Output Maximum Dynamic Vql 


3.3 


0.8 


V 


Cl = 50 pF, V|H = 3.3V, V|L = OV 
















Quiet Output Minimum Dynamic Vql 


3.3 


0.8 


V 


Cl = 50 pp. V|H = 3.3V, V|L = OV 



Capacitancei > , , 



, V 1-.. 



Symbol 


Parameter 


Typical 


UnlU 


Conditions 


C|N 


Input Capacitance 


7 


. PF 


Vcc = Open 
V| = OVorVcc 


C|/o 


input/Outpirt 


Capacitance 




8 


pF 


Vcc = 3.3V 
V| = OV or Vcc 


CpD 


Power Dissip 


itiari Capacitance 


32 


PF 


Vcc = 3.3V 
V| = OVorVcc 
F= 10 MHz 



TTTrrTT 



1 

-jlnO 



CO 

X 
O 




nM 

t 



1 



(Vi 



l^tjonal : 

with sy Tol^^ant Iniputs #hd Ouiputl^ 

General Description 

The LCX373 consists of eight latches with TRI-STATE® out- 
puts for bus organized system applications. The device is 
designed for low voltage (3.3V) Vqc applications with capa- 
bility of interfacing to a 5V signal environment. 
The LCX373 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed bpMMliyf 'Ml^ IfiMeMg 
CMOS low power dissipation. ' ^ 

1 r~ 



M, 



Features ^jiqtuc j 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-down static overvoltage protection on inputs and 

outputs 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching noise level 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Implements patented Quiet Series noise/EMI reduction 
circuitry . . . 

■ Functionally compatible with the 74 series 373 - 
m Latchup performance exceeds 300 mA 

■ ESD performance: 

Human Body Model > 2000V 
Machine Model > 250V 



Ordering Code: See Section 1 1 
Logic Symbols 



lEEE/lEC 



Connection D@^ram 

"I^AinignnMirtfor 
SOIC and TSSOP 



I I I I I I I I 



Dj D, Dj 1% D4 Bj 0, 0; 



"O °l °t °S °4 °7 



I I I I I I I I 

U/F/11«86-1 













OE— ^ 
LE — 

h — 


EN 
CI 

? h 




ot- 

aanei' 

-Do- 


1 20 

V! c ;. 

2 19 

3 U 


-0, 

-»? 


ID > V 


0, — 

Dj 

Dj — 




— 0, 

— Oj 

— Oj 


0.- 
02- 


4,. - ' .,r- 17 

5 16 

6 15 


-He 

-06 
-O5 






Dj 

h — 

0,— 

07 — 




— 

— 05 
—<k 

—Of 


Dj- 

»!- 
GND — 

996-Z 


7 U 

8 13 

9 12 

10 11 


-D, 
-LE 

TUF/11WS-3 












TL/F/1 





Pin Names 


Description 


D0-D7 
LE 

Oe 

Q0-O7 


Data Inputs 
Latch Enable Input 
Output Enable Input 
TRI-STATE Laitch Outputs 





SOIC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 


Order Number 


74LCX373WM 

74LCX373WMX 


74LCX373SJ 
74LCX373SJX 


74LCX373MTCX 


See NS Package Number 


M20B 


M20D 


MTC20 



Pr^mliiary Datu NaHorad S«inleeiHluelM' rwarvas Uw rtgM to mAa ehanoM at any Ifena wHtwut notlee. 



Functional Description 

The LCX373 contains eight D-type latcheCfMihiM^^'^ 
standard outputs. When the Latch Enable (LE) input is 
HIGH, data on the Dp Inputs enters the latches. In this con- 
dition the latches are transparent, i.e. a latch output will 
change state each time Its D Input changes. When LE is 
LOW, the latches store the information that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran- 
sition of LE. The TRI-STATE standard outputs are con- 
trolled by the Output Enable (OE) Input. When OE Is LOW, 
the standard outputs are In the 2-state mode. When OE Is 
HIGH, the standard outputs are In the high impedance mode 
but ttris does not interfere with entering new data into the 



Trutli Table 



Inputs 


Outputs 


LE 




Dn 


On 


X 


H 


X 


Z 


H 


L 


L 


L 


H 


L 


H 


H 


L 


L 


X 


Oo 



H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = High Impedance 
X - Immaterial i 
Oo = Previous Oo l>efore HIGH to LOW transition of Utch Enable 



O 
X 

CO 



Loan: Diagram ° 



V3.S o! Vv = ^,|V 
O2 05 



I 



I 



I 



I 



I 



I 



. Oo _ ^ . . Oj.„_'--'-S>».---. — -O4 O5 . % . 07 

s/fHtae n^inax thia diagram Is provltjed on^ t^Via und^Smdlnaif logic opei^oiw ^shgu^ not be uaii^i^ift^^p^^g^m delays. 



sr- 



Si 



I 



o.t 



I »^ 

0.: i 



:.it>oV t.juiuO lova i iwoJ j ' 




Absolute Maximum Ratings (f^w < 

If Military /Aerospace specified devloerare required, 
please ebhtact the National. Semiconductor . SbIsb; 
Office/Distributors for availability and spediflcalions. 




Recommended Operating..^. , - 
Conditions ' 

Supply Voltage ' " ' '- - 
Operating mr, , .,|,-„c an: 2.0Vto3.6V 


Supply Voltage (Vcc) - 0.5V to + 7.0V 
DC Input Voltage (V|) - 0.5V to + 7.0V 

Output Voltage (Vq) h ( 
Outputs TRI-STATE . -0.5V to + 7.0V 
Outputs Active (Note 2) -0.5V to Vqc + 0.5V 

DC 1 nput Diode Current (1(k) V| < - 50 m A 

DC Output Diode Current (Iqk) 

Vq < -50 mA 
Vo > Vcc +50mA 
DC Output Source/Sinl^ Current (ioH/'oJ - ^0 mA 
DC Vcc or Ground Current 

per Supply Pin (Ice orlGND) ± 100 mA 
Storage Temperature Range (TsTo) -6S^to +150*0 
Note 1: 77)6 "Absolute Maximum Ratings" are thpse values 
beyond which the safety of the device cannot be guaran- 
teed The device should not t)e operated at these ilmits. The 
parametric valu^ defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" teMe wHldefme 
the conditions for a^ual cbvks^operOSon. ^ . ^ 




Data Retention Only -^h '"^ • ■ 1.5V to 3.6V 

Input Voltage (V|) ^ '■ . . • 

Output Voltage (Vq) 
Output in Active State OV to Vcc 
Output in "OFF" State OV to 5.5V 

Output Current loH-'loL 
Vcc = 3-OV to 3.6V ± 24 mA 
Vcc = 2.7V to 3.0V ±12 mA 

Free Air Operating Temperature (Ta) -40'Gto^Si®*Sf 

Minimum Input Edge Ftatge (At/AV) 
V,N = 0.8V to 2.0V. Vcc = 3.0V rnBigslO 

'IS- 


Note 2: loAbiohneMa>mMmiflaliri0rtiukb0(iserved. 


1 




1 


1 




DC Eiectrlcai Ctiaracteristics 




— i — 










Symbol 


Parameter 


Vcc 




; Ta = 




•UnHs 


Conditions 


(V) 


MIn 




V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT ^ 0.1V or 


V|L 


Low Level Iriput Voltage 


2.7-3.6 




' '0.8 


^ Vcc-0:tV 


VOH 


High Level CXrtput Voltage 


2.7-3.6 
2.7 
3.0 
3.0 


Vcc- 

2.2 
2.4 
2.2 


0.2 




V 


loH = -100 fiA 
Iqh = -12 mA 
Iqh = -18 mA 
Iqh = -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 

2.7 

3.0 




0.2 

0.4 

0.55 


V 


Iql = 100 >iA 

Iql = 12 mA 

Iql = 24 mA 


h 


Input Leakage Current 


2.7-3.6 




±5.0 




< V| =S 5.5V 


loz 


TRI-STATE Output Leai<age 


2.7-3.6 




±5.0 


mA 


0^Wo<. 5.5V 
V| = ViHOrViL 


lOFF 


Power Off Leakage Current 







100 


fiA 


V|OrVo == 5.5V 


Ice 


Quiescent Supply Current 


2.7-3.6 








10 


JU.A 


V| = VccorGND 












±10 


ftA 


3.6 i(Vi,Vo):S 5.5V 


Alec 


Increase In Icc P^ Input 


2.7-3.6 




500 


l»A 


V|H = Vcc -0.6V 
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AC Electrieal Characteristics: See Section 2 for Test Methodology 



1 

Symbol 




Vcc 

(V) 


Ta = -40°CtO +8S°C 
Cl = 50 pF 


Units 


MIn 


Max (Note 2) 


iL... 
VHL 

tPLH 


Prop&gfltfofi Dslay 

Onto On 


£./ 

3.0-3.6 


1.5 
1.5 


9.0 
8.0 


ns 


tpHL 
tPLH 


Prop&QCition Dslsy 
LEtoOn 


£.1 

3.0-3.6 


1.5 
1.5 


8.5 


■ ne 


*PZH 




3.0-3.6 


1.5 
1.5 


9.5 
8.5 


ns 


tpHZ 
tpLZ 


Output Disttblo Timo 


O 7 

3.0-3.6 


1.5 
1.5 


8.5 
7.5 


...,!• ns . 




Sotup Timo 

Dn to LE 


2.7 
3.0-3.6 


2.5 
2.5 


1 9!!) "if -1 <k. 

' . \wo> ' '> ■ 


— .1 II. Jll illlB 

Wilid,' -■• j 


m 


DntoLE 


2.7 
3.0-3.6 


in in 


■ Ui i\ - ' '." „-».'&:. _.; 


5\*S;r: ji:"? ..J 


tw 


LE Pulse Width 


2.7 
3.0-3.6 


4.0 

4.0 




ns 


•OSHL. 
tOSLH 


Output to Output Skew 
(Notel) 


3.0 




1.0 


ns 



o 

Si 



Not* 1: Skew is defined as the absolute value of ttie difference between ttw actual propagation delay tor any two separate outputs of ttie same device. The 
apeoHication applies to any outputs switching in Uw same dkBclion, either HKSH to LOW (tosHi) c >-0W to HIQIH (tosui). Parameter guaranteed by design. 
Note it The mwfcmini AC Hmits deajgn Itgnla. Actual iju il u ii mnmu wit be t pen ill id upon cu f n o Wlon of chgasiBrtMiloii. 

' t . ci'io*i €>62 .eoc . 



DynanflilS«vitcrimgC^iiafeteristics: See Section 2 for Test Methodology 



Symtiol 



Parameter 



Vcc 
(V) 



Ta = 2rc 



Typical 



Units 



Conditions 



VOLP 



Quiet Output Dynamic Peal( Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|l = OV 



VOLV 



Quiet Output Dynaraic Valley Vql 



3.3 



0.8 



Cl =? so pF, V|H = 3.3V, V|L = OV 

i — — \ — 'T—. — " — ^-^ 



Capacitahce 



Symbol 


Parfiiwter 


Typical 


Units 


Conditions 


C|N 


Input Capacitance 


7 


pF 


Vcc = Open 
V| = OVorVcc 


CoUT 


pu^utCapa<^tance 


12- — 


^ 


Vex; = 3.3V 
V| = OVorVcc 


CpD 


Power Dissipation Capacitance 






Vcc = 3.3V 
V| = OVorVcc 
o f 7 10 MHz 


■ .1 . " 


, - 



Not* 1: Guaranteed by design. 
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National 

Semiconductor 



PRELIMINARY 



(V) 



!cx! 



J74I_QX$74 

Low-Voltage Octal D Flip-Flop 
with 5V Tolerant Inputs and Outputs 



, 3 iJ3J 



General Description 

The LCX374 consists of eight D-type flip-flops featuring sep- 
arate D-type inputs for each flip-flop and TRI-STATE® out- 
puts for bus-oriented applications. A buffered clock (CP) 
and Output Enable (OE) are common to all flip-flops. The 
LCX374 is designed for low-voltage (3.3V) Vcc applications 
with capability of interfacing to a 5V signal environment. 
The LCX374 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while iR^rintaining 
CMOS low power dissipation. — - 



I 



I 



0.1" 
i 



I- -.i- 

Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-down static overvoltage protection on inputs and 
outputs .-" . . 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching noise level 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Implements patented Quiet SefMecAoise/EMi reduction 
circuitry 

■ Functionally compatible with the 74 series 374 

■ Latchup performance exceeds 300 mA 

■ ESD performance: 

Human Body Model > 2000V 
Machine Model > 250V 



Ordering Code: See Section 1 1 
Logic Symbols 



Connection Diagram 



lEEE/lEC 



Pin Assignment for 
SOIC and TSSOP 



1 I I I I 









OE — ^ 

1 1 1 


EN 




■1 


r 





OE- 





h 


O3 B4 O5 "% 


h 


CP 








OE 








Ob 0, 




O3 0, Os Oj 


07 



I I I I I I I I 



TL/F/1199e-1 

j - v •: VO - 



Dj- 
"4- 

"7 1 



■=2 

]— -V 

— 07 

TL/F/119 



- \ 20 




~ ^CC 


-2 19 

- i ... It 

■ 4 ir 

- 1 .15 


-07 

r-Ji, 

-05 . 


: 7 14 


-h 


- 8 13 
■ 9 12 


-"4 

*-04 


'10 - 11 


— CP 



TL/F/1 1996-3 



IH. 



Pin Names 


Description 


D0-D7 


Data Inputs 


CP 
OE 

O0-O7 


Clock Pulse Input 
Output Enable Input 
TRI-STATE Outputs 



.r^^mt. ^x^y; rt«<«.'. 





SOIC JEDEC 


SOIC EIAJ 


TKOP JEDEC 


Order Number 


74LCX374WM 
74LCX374WMX 


74LCX374SJ 
74LCX374SJX 


74LCX374MTCX 


See NS Package Number 


M20B 


M20D 


MTC20 



PwHmlnaryDslarlteHowalSeiiileoiidiictorw ww^s tiiei^iWtoma^ 
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Functional Description 

The LCX374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STATE true outputs. The 
buffered clocl< and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
individual D inputs that meet the setup and hold time re- 
quirements on the LOW-to-HIGH Clock (CP) transition. With 
the Output Enable (5E) LOW, the contents of the eight f lip- 
flofte-iare available at the outputs. When the OE is HIGH, the 
6^1^ to the high impedance' sitafe. Operation of the 
input does not afteet the state of. tKe' fUp>fl@fs. 

Mm ^^'^ '- ' V ) - 'y^V 

An' ± ^ f.tV, i ' ;nv 



Truth Table 



ic Diagram 



Inputs 


Outputs 


D„ 


CP 


OE 


On 


H 




L 


H 


L 




L 


L 


X 


L 


L 


Oo 


X 


X 


H 


Z 



.'.-."■■OJi .■■'•■■< 



IH -.HIQH Voltage Level 
i'H tow Voltage Level 
X = Immaterial 
^ ^ High Impedance 
^ =.LOW-to-HIGH Transition 
% =>i»^gi» Qo before HIGH to U3W Of CP 



CP ICP D~| ICP D I I CP D -I'fW B' ifW D j IcP D | jcp 



C 00 00 00 00 00 

J. fN. jl. JM |M |M |M |M . 
(Y ^ ^ ^ ^ lY ^ IT 



TL/F/1 1996-4 

Pleasenotethatthisdiagramtsprovidedontyfor.theunderetandingoflosicoperatiorisandsliouldnotbeuBedtoestiinatepropE^ - 

I..' I ^'-iC- vi -ov -"V • .,V 

H.C 



Absolute Maximum Ratings (Note i) 

If Milltary/Aerospaee speaiflecl devices are required, 
jPteaae .contact- the National -Sainlconductor. Sales 
lOfflce/Dlstrtbutors foigiirallablllty and speeiflcafpons. 

Supply Voltage (Vcc) ' ^ ' ^ -0.5Vto,t 7-0V 
DC Input Voltage {V|) -0.5V to + 7.0V 

Output Voltage (Vq) | ■ ■ 

Outputs TRI-STATE - 0.5V to + 7.0V 

Outputs Active (Note 2) -0.5V to Vcc + 0.5V 

DC Input Diode Current (I|k) V| < 
DC Output Diode Current (Iqk) 

Vo < 

Vo > Vcc 

DC Output Source/Sink Current (Ioh/'ol) 
DC Vcc 0' Ground Current 
per Supply Pin (Ice or Iqno) 



-50 mA 

-50 mA 

+ 50 mA 
±50 mA 



Recommended Operating 
Conditions ^ v 

Supply Voltage! t 
■ Operating ■ •T^fi'iS iii Ju' tKiiattud .■ * 

Data Retention Only 
Input Voltage (V|) 
Output Voltage (Vq) 

Output in Active State 

Output in "OFF" State 

Output Current Iqh/Iol 

Vcc = 3.0V to 3.6V 

Vcc = 2.7V to 3.0V 
Free Air Operating Temperature (T a) 
Minimum Input Edge Ratge (At/AV) 

V|N = 0,8V to 2.0V, Vcc = 3-OV 



2.0Vto3.6V 
1.5V to 3.6V 
OV to 5.5V 

OV to Vcc 
OV to 5.5V 

±24 mA 
±12 mA 
-40*Cto+8S'C 

lOns/V 



Storage Temperature Range (Tstq) 



± 100 mA 
-65»Cto+150'C 
Note 1 : , 77)0 "Absolute Maximum Ratings" are ttiose values 
beyond whlc(Lthejskfety oLthe devicf cannotJje guaraoi.. 
teed. The device should not be operate^ at these limits. ThA 
parametric values defineHln the "eiec^leal Cfenie^i1Sttcsf~ 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will defir)e 
the corrditions for actual tfevice operation. 
Note 2: lo^Bpli^ Maj^lum Rating must be observed. 

DC Electricaj ^afacterjstics 




Symbol 


Parameter 


Vcc 
(V) 


Ta = -40°Cto +85X 


Unite 


ComMons 


Min 


r>ir«rifiMSg-ii- 


V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT ^ 0.1V or 
^ Vcc - 0.1V 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


VOH 


High Level Outpirt Voltage 


2.7-3.6 
2.7 
3.0 
3.0 


Vcc - 0.2 
2.2 
2.4 
2.2 




V 


'oh = -100 nA 
lOH = -12 mA 
Iqh = -18 mA 
Iqh = -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 
2.7 
3.0 




0.2 
0.4 
0.S5 


V 


Iql = 100 jiA 
'OL = 12 mA 
IOL = 24 mA 


ii 


Input Leakage Current 


2.7-3.6 




±S.0 


hA 


S V| S 5.5V 


loz 


TRI-STATE Output Leakage 


2.7-3.6 




±5.0 


ma 


<; Vq S 5.5V 
V, = V|HOrV|L 


lOFF 


Power Off Leakage Current 







100 




V|OrVo = 5.5V 


Ice 


Quiescent Supply Current 


2.7-3.6 




10 




V| = VccorGND 


±10 


IxA 


3.6 <. (V|, Vo) S 5.5V 


Alec 


Increase in Ice per Input 


2.7-3.6 




500 




V|H = Vcc -0.8V 



S#20 



AC Electrical Characteristics: see section 2 tor rest Methodology 



Symbol 




Vcc 
(V) 


Ta= -wcto+src 

Cl = 50 pF 


UiiRs 


MIn 


Max (Note 2) 


tPHL 
'PLH 


Propagation Delay 

CP to Output 


T 
C..I 

3.0-3.6 


1.5 
1.5 


9.5 
8.5 


ns 


tpZH 


Output Enable Time 


C..f 

3.0-3.6 


1.5, 


9.5 
8.5 


ns 


tpHZ 
tpLZ 


Output Disable TIri6 


' 3:0-3.6 


1.5 
• 1.6 


8.S ' " ■'- 


ns 


Is 


ouiup 1 line 


3.0-3.6 


2.5 








nmu 1 llTio !^ ' 

■1' ■ r ^v,' ^f!• 


3.0-3.6 


1.6 
1.5 




ns 


tw 


Pulse width ' ■ 


"2.7 
= 3;5-3.6 


4.0 
4.0 




ns 


tOSHL. 
toSLH 


Output to Output Skew 
(Note1) 


3.0 




' 1.0 


ns 



Not* 1: Skew Is defined as the absolute value of the dKtereraie'li^tiiKen ttn aefual proptigatlon^iay for any two sepsrate outputs of the same device. The 
specification applies to any outputs switchlpg In the canie dlrectloA,r«Mlw HIGH to LOW (tosHi) at Wti to HIGH'Qoslh). Parameter guaranteed l)y design. 
Ne^ 2: The maxlniuffl AC bnits are design tHOStK^Actual psffwmanetiwMJse apedfi^ 



Dijiianiic Switching Characteristics: See Section 2 for Test Methodology 



Symbol 



Vcc 
(V) 



Ta = 2S°C 



Typical 



Units 



VOLP 



QUat Dymmic Peak Vqi. 



3.3 



Cl = SO pF. V|H = 3.3V. V|L = OV 



Vqlv 



Quiet Qj^i&^ynanil^ 



Vall^VoL 



3.3 



0.8 



V5 



Q. ■= 50 pF. ViH = 3.3V, V|L = OV 



Capacitance 



Symbol 


Parameter 


Typical 


Units 


Conditions 


1 i^-r i— 


C|N 


Input Capacitar^ce 


7 


pF 


Vcc = Open 
V| = OVorVcc 


Gout 


Output Capacitance 


8 


pF 


Vcc = 3-3V 
V| = OVorVcc 


CpD 


POMMT DissipaliDn Capacitance 






Vcc = 3.3V 






32 


pF 

_ t ' 

1 • * \- \ 


V| = OVorVcc 
F= 10 MHz 
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^National 

ifj| SamioonductDr 



(V) 



PRELUMINARY 



lednt tS 



Lolt->toltage Octal Transceiver/Register 
with 5V Tolerant li^puts aiid Outputs 



General Description 

The LCX646 consists of registered bus transceiver circuits, 
with outputs, D-type flip-flops, and control circuitry providing 
multiplexed transmission of data directly from the Input bus 
.or from, the iatamaLatoiase registers. Data on the A or B 
bus will be lodded into the respective registers on the iOW- 
to-Hl3H transition of the appropriate pm (CPAB or^BA). 
The four •furKfama n lal h an dli n g f u n c tion s awllab le a re-iHti» 
tratetjtin Figure 1 through Figure 4. \ 

jrhelCXS4SJlBLdesigDed{QLLcHHJ»Jtage(3^ 
tions with cajnbility of intertadng to at 5V signal environ- 
ment?'' ; 1 
The LCX646 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while mairttaining 



Features 

■ 5V tolerant Inputs and outputs ' 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-down static overvoltage protection on Inputs and 
outputs ^ - - — 

■ Outputs source/sinl< 24 mA ■ - .i j 



CMOS low power dissipation. 



■ Guaranteed simultaneous switching noise level 

■ Available in SOIC JEDEC and TSSOP , 

■ Implements patehted Quiet Series noise/EMI re|luc&on 

circuitry 

■ Functionally compatible with the 74 series 646 

■ Latch performance exceeds 300 mA 

■ ESD performance: 
Human body Model > 2000V 



-Ordering Codet se» 
Logic 



yyoIot)ontsM Its- 



S« Mti o n | 11 



fV' 



ConnMtion Diagra^ 



lEEE/lEC 



Pin Assignment 
for SOIC and TSSOP 



I ' 1 1 1 I I I 







*2 % A4 As As *7 










om 






CPBA 






SBA 




-0 


= 8, B, 


82 % ^4 % % ^ 



1 1 1 1 1 I I 



Pin Names 


Description 


A0-A7 

Bo -By 

CPAB, CPBA 
SAB, SBA 
5 

DIR 


Data Register A Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Input 
Direction Conirel Input 




A)' 

A,- 



itnenytSiAii^iu' 




1 


Z4 


— ^CC 


2 


23 


— CPBA 


i 


22 


— SBA 




?1 


!-G 


'5:1.- , |b J i. 1 1 


20 




6 


19 


-Bl 




18 


-B2 


8 


17 


-h 


9 . . .. ■ 7 ' 


18 


-B4 


10 


15 


-% 


n 


14 




12 


13 







SOIC JEDEC 


TSSCVJEDBC 


Order Number 


74LCX646WM 
74LCX646WMX 


74La(646MTCX 


See NS Package Number 


M24B 


MTC24 



r raaarves the rigM to imdce changes at any thne wrtHietit netiea. 



Real Time Transfer Real Time Transfer 

ito»^^" ' B-BustoA-Bus 



ED 



.vr TUF/11997-4 



ED 



B-Bus ;^^) 



TL/F/11997-5 

FIGURE 2 



o 



I REG I I REG I 



V;. •, olVrJ.O- TL/F/11997-6 



TL/F/11997-7 

FIGURE 4 



Function Table (Note) 



Inpute J, 


Data I/O 


Function 


G DIR CPAS V OMBAi SAB ' ^A 


A0-A7 


B0-B7 


H X HorL HorL X X 
H X ^ X XX 

H X X ^ X X 


Input 


Input 


Isolation 

CI<^*AnDat»1r«oAHS§l§t8f^ '5 

Clock Bp Data into B Register 


L H X X L X 
L H ^ X L X 
LHHorL X H X 
L H X NX 


Input 


Output 


An to Bn — Real Time (Transparent Mode) 
Clock An Data into A Register , . .,.'1' 
A Register to Bn (Stored Mode) .1 
Clock An Data into A Register and Output to Bn 


L L X XXL 
L L X X L 
L L X HorL X H 
L L X ^ X H 


Output 


Input 


Bn to An — Real Time (Transparent Mode) 

Clock Bn Data into B Register 

B Register to An (Stored Mode) 

Clock Bn Data into B Register and Output to An 



Note: The data output functions may be enabled or disabled by various signats at the G and DIR inputs. Data input functions are always enabled; i.e., data at the 
bus pins will be stored on every LOW-to-HIGH transition of the approprtatk dock inputs. 

H = HIGH Voltage Level 



X = Immaterial 



Logic Diasy-a^m 



DIR i - I J 



CPAB 

cor - 

SAB' 



■■ LOW-to-HIQH Transition 



- 



Ip =^1.0W Voltage Level 

o.s 

I S.! -^ .?. I i-3SlloV>ii(jluOteveJflBiH ( ho^ 







I OF 8.CHAHNELS 
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TO 7 OTHER CHANNELS TLyF/11997-8 

note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propaoation delays. 



If IMMary/Aaiospaca ■pecMed dniicmM* raqiiirad, 
please contact the Nattonal Semiconductor Salet 
Offlce/Dlttributorstar avaHabnity and'spedtlcatlons. 

Supply Voltage (Vcc) - 0.5V to + 7.0V 
DC Input Voltage (V|) - 0.5V to + 7.0V 

Output Voltage (Vq) 
Outputs TRI-STATE® -0.5V to + 7.0V 
Outputs Active (Note 2) tO^JJIMsC + 0-5V 

DC Input Diode Current (I|k) V| < - 50 mA 

DC Output Diode Currant (Iqk) 

Vq < -50 mA 
Vq > Vcc + 50 mA 
DC Output Source/Sink Current (Iqh/Iol) ± 50 mA 
DC Vcc Of Ground Current 

per Supply Pin (Icc or Iqnd) , , ± 100 mA 
Storage Temperatuce<gif)qge(TsTG) -65*Cto +1S0°C 
Note 1: 7770 "Absolute Maximum Ratings" are those values 
tieyond which the safely of the device cannot be guaran- 
teed. The device should not t}e operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. , 
The "Recommended Operating Conditions" table ivXIdt^tlB -| - 
the conditions for actual device operation. j 

UfAB 2: lo Absolute Maximum Rating must tie observack' ' ' 


Re^infnerided Opera^p^ 
Condftions 

Supply Voltage 
Operating 2.0V to 3.6V 
Data Retention Only 1 1.5V to 3.6V 

Input Voltage (V|) ^ OV to 5.5V 

Output Voltage (Vq) 

Output in Active State , .%u tsji OVtoVcc 
Output in "OFF" State "" ' ' , .jf„,r,,JpVto5.5V 

Output Current loH^IOL 
Vcc = 3 0V to 3.6V ± 24 mA 
Vcc = 2.7V to 3.0V , mU',-*^?"^ 

Free Air Operating Temperature (Ta) ^-40%^te-4<4S!C, 

Minimum input Edge Ratge j(At/AVX - . 
V|N = 0jWto20»(^,Vco**3JEIV MO (^tclOnS'V 

H 

X. 




Symbol 


Parameter 


Vcc 

(V) 


Ta= - 


4(rcto +8S°C 


Units 


Conditions 


Min 


Max 


V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT ^ 0.1V or 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


VOH 


H)gh Level Ou^ut Voltage 


2.7-3.6 
2.7 

3.0 


Vcc - 0.2 
2.2 
2.4 






V 


lOH = -100 fj,A 
loH = -12 mA 
lOH = -18 mA 






3.0 


2.2 








lOH = -24 mA 


Vol 


Low Level Output Voltage i 


2.7-3.6 

2.7 
3.0 






0.2 
0.4 

0.55 


V 


lOL = 100 fiA 
lOL = 12 mA 
Iql = 24 mA 


ii 


Input Leakage Current 


2.7-3.6 




±5.0 


fiA 


S V| S 5.5V 


loz 


TRI-STATE I/O Leakage 


2.7-3.6 




±5.0 


fiA 


^ Vo i 5.5V (V| = V|H or V||J 


lOFF 


Power Off Leakage Cunrent 







100 


fiA 


V| orVo = 5.5V 


Icc 


Quiescent Supply Current 


2.7-3.6 




to : 


fiA 


V| = VccorGND 


+ 10 


fi.A 


3.6 < (V|, Vq) S 5.5V 


Alec 


Increase in Icc P^r Input 


2.7-3.6 




500 


fiA 


V|H = Vcc - 0.6V 


: i i 

1 

\ '- 


! 1 t 

:;....;4; 

1 1 



5-24 



A(p EitigtlUSaLQteraCteriStiCS: see section 2 tor Test 



Methodology 



Symbol 




Vcc 

(V) 


Ta = -40°C to +e§°c 

CL = 50pf ' 


Units 


Min 


Max (Note 2L„. 


tpHL. 


Propagation Delay 
Bus to Bus 


2.7 


1.5 

' ■:-km■.^.■.-■ 


\i"t 

8.0 

, ■ ha, 


ns 


'PHL. 
tpLH 


Propagation Delay 

Clock to Bus 


2.7 

3.0-3.6 


^^^ 

1.5 


9.5 

8.5 


ns 


tpHb 
tpLH 


Propagation Delay 
SAB or SBA to An or Bn 


2.7 
,3.0-3.6 


1.5 
1.5 

J .lift 3)ii ■ 1 


9.5 
8.5 


■;■£> 


tPZH. 
tpZL 


- . ...n 

, 'Output Enable Time-i'-po'cr 
S to An or Bn 


3.0-3.6 


3:'-1..S < 
1.5 


8.5 


ns 


tpHZ. 
tpLZ 


Output Disable Time 
G to An or Bn 


2.7 
3.0-3.6 


1.5 

1 .U 


9.5 

p R 
o.o 


ns 


t|*IZ. 
■PLZ 


Output £;iaat^,TI(ne , . . 

- Din tn A_ nr H_ 


2.,7,,,, 


1.5 
t.5 


9:5 
8.5 


ns 


tpHZ. 
tpLZ 


Output Disable Time 
DIRtoAnOrBn 


2.7 
3.0-3.6 


1.5 
1.5 


9.5 
8.5 


ns 


1 


Setup Time p. 


2.7 


2.5 
2.5 




ns 


tH 


Hold Time voar. : it bo 


'•-^ir'.-gjy 


1.5 




ns 






3.0-3.6 


1.5 






tw 


Pulde Width 


2.7 
3.0-3.6 


4.0 
4.0 




ns 


tOSHL. 
toSLH 


Output to OUpbt^i^ 
(Note!) 


3.0 




1.0 


t - • e ■■— 
ns 



o 

X 



Note 1: Skew is defined as the absolute value of tfie difference between tile actual propagation delay for any two separate outputs of ttie same device. Ttie 
specHication applies to any outputs switching In ttie same direction, either HIGH to LOW (tosHlJ or LOW to HIGH (tostH)- Parameter guaranteed by design. 
Nats 2: The maximuni AEHBMi jlimfai tagalt. Aohial (Mtunmum mil be spedfled upon completion of dw ia c WUa ll un . 

T':r T 

Dynamic SlwitchingjC^iaracteristi(»t See Section 2 for Test Methodology . 



Symt>ol 



Parami 



liter 



Vcc 
(V) 



Ta = 25X 



Typical 



Units 



Conditions 



VOLP 



Quiet Output Dynamic Peak Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



Vqlv 



Quiet Output Dynamic Valley Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



Capacitance 



«-<-^^^|| "t*.*-*-* . 



f -»e«r>\5,jT 



Symbol 



C|/o 



Parameter 



Input Capacitance 



Input/Output Capacitance 



Power pi| 



Typical 



32 



Units 



pF 



pF 



Conditions 



Vqc = Open 

V| = OV or Vcc 



Vcc = 3.3V 
V| = OVorVcc 



Vcc = 3.3V 

V| = OVorVcc 

F ^IfiLMMZ^' , 1. ,- 
— »nt | fM iila fc ni .nii iitiL' 
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m^M Semiconductor 



PRELIMINARY 



74teX65f 
Low-Voltage Transceiver/Register 
wiUi 5V Tolerant Inputs ^nd Outpiits 



General Description 

The LCX652 consists of bus transceiver circuits with D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the input bus or from inter- 
nal registers. Data on the A or B bus will be clocked Into the 
registers as the appropriate clock pi n goes to the HIGH log- 
ic level. Output Enable pins (OEAB, OEB^^e.^l93ylded to., 
control the transceiver function. 

The LCX652 is designed for low voltage (3.3V) Vqc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. 

The LCX652 Is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while rtiaintalning 
CMOS low power dissipation. 



Features 



5V tolei'ant inputs and outputs 

Ideal for low power/low noise 2.7V to 3.6V applications 
Power-down static overvoltage protection on inputs and 
outputs 

Outputs souree/sink 24 mA 

Guaranteed simultaneous switching noise levei 

AvaHable in SOIC JEDEC and tSSOP " 

Implements pertented QiMilHei^riiji^/EMI fkluction ' 

circuitry , 

Functignally compatible wittt the 74 §erigs 65^ 

Latchup performance exceeds' SC^rWr j " 

ESp performance: I 

.: lurhan Body Model >515Q0y, ! 

AiJichlne/Model >2S0V n v : i 



Ordering Code: See Section 1 1 
Logic Symbols 



Connection Diagram 



*0 *I *2 *3, ** % *6 *7 
CPAS S-'T"r,:,r,. 1 

SAB 

CPBA OEBA 
SEA 

^0 ^ ^2 ^3 ^4 ^5 ^ ^ 



Ptn A^igfinient 



TTTTTTTT 




Mfi'.-.;ot*.H- .JytyA afcaiSi nfSK!: 
SAB- 

Aj- 



Aj- 

*6- 



-CPBA 
-OEBA 



TL/F/1 1998-2 



Pin Names 


Description 


A0-A7, B0-B7 
CRAB, CPBA 
SAB, SBA 


A and B Inputs/TRI-STATE® Outputs 
Clock Inputs 
Select Inputs 

0«tpi*E«(bli»-ii#ji%-- — * 





SOIC JEDEC 


TSSOP JEDEC 








Order Number 


74LCX652WM 
74ll<£^6^W»ilX 


^4LCX6g2MTCX 


See NS Package 


M24B 


-MTC24 


Number 







PreHinlnary Date: NaaoitalSeintaidifGtor ttmrw Vwr^ptfo maiEe elmjB^ atmy tbnd viMoiHt nf^ee. 



Functional Description 

In the transceiver mode, data present at the HIGH Imped- 
ance port may be stored In either the A or B register or txjth. 
The select (SAB, SBA) controls can multiplex stored and 

real-time. 

The examples in Figure 1 demonstrate the four fundamental 
bus-management functions that cyi te perteyai^ wllh p9 
Octal bus transceivers and recdvereT" "^'"v? "' 
Data on the A or B data bus, or both can be stored in the 
internal D flip-flop by LOW to HIGH transitions at the appro- 



I 



Real-Time Transfer 
Bus B to Bus A 



Real-Time Transfer 
Bus A to Bus B 



TT 



■ I-IUIJ- . 



priate Clock Inputs (CPAB, GPBA) regardless of the Select 
or Output Enable Inputs. When SAB and SBA are In the real 
time transfer nKxle, it is also possible to store data without 
using the internal D flip-flops by simultaneously enabling 
OEAB and OEBA. In this configuration each Output reinforc- 
es Its Input. Thus when all other data sources to the two 
sets of bus lines are In a HIGH impedance state, each set of 
bus lines will remain at its last state. 



§ 

cn 



storage 



Transfer Storage 
Data to A or B 



TT 



TTTT 



TL/F/11998-5 , - - TUF/11M8-6 -TL/F/1 1898-7 - TL/F/11998-e 

OEAB OES?^ CPAS CPBA SAB SBA OEAB SEBX CPAB CPBA 'SAB SBA OEAB tlEBX CPAB CPBA SAB SBA OEAB OEBX CPAB CPBA SAB SBA 

L X X ^ X X 

L H ^ ^ X X 



FIGURE 1 

>d'.-.-;luO»s»>(»nl | 



luqm 



J 



Logic Diagram 



OEBA ■ 
OEAB ' 

SBA 
CPAB 
SAB 



-4> 



-I>ot>l 



■»>sinnT .K.lIT lR»P. 




bur liSTPie val'^ttlijm ciftn '.ioT?no^ - ''-He K'-s. « " 

,'Bii; afioiianui .'■'.3:TiaB6nem-?^'0l 

.t 'fiv BOOi bre uicv .x-,nen sjij laloO 
o .et-'d eJfib 8 hi A s.it no eJi n 
111 o) vvn J yi jrH -ijilt H (sme- li 



U i | i|i| UH ' llillllUI il i p* I 



.;/5 ■.ri! tc gnoifi-.TiBU itt 



" P^&N^'MtteeDfiinmlspiMd^onlyfortheundsiStandiAgofloglBip^ 



Funetion Table (Note) 



Inputs 


Inputs/dtrtputs 


Operating Mode 


OEAB 


OEBA 


CPAB 


CPBA 


SAB 


SBA 


Ao thru A7 


Bo thru 87 


L 


H 


HorL 


HorL 


X 


X 


Input 


Input 


Isolation 


L 


H 






X 


X 


Store A and B Data 


X 


H 




HorL 


X 


X 


Input 


Not SpedHed 


Store A, Hold B 


H 


H 






X 


X 


Input 


Output 


Store A In Both Registers 


L 


X 


HorL 




X 


X 


Not Specified 


Input 


Hold A, Store B 


L 


L 






X 


X 


OuQM 


InpiA 


Store B In Both Registers 


L 


L 


X 


X 


X 


L 


Output 


Input 


Real-Time B Data to A Bus 


L 


L 


X 


HorL 


X 


H 


Store B Data to A Bus 


H 


H 


X 


X 


L 


X 


Input 


Output 


Real-Time A Data to B Bus 


H 


H 


HorL 


X 


H 


X 


Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


OU^HIt 


Stored A Data to B Bus and 
Stored B Data to A Bus 



H - HIGH Voltage Level 
L - LOW Voltage Level 
X = Immaterial 

^ = LOW to HIGH Clock Transition 

Note: The data output functions may be enabled ot disabled t>y various signals at OEAB or OEBA inputs. Data Input functions are always enabled, i.e.. data at the 
bus pins wlU be stiirsd on evw VWt HI9H tnnnitton on 8» ojocfe inputs. 



Absolute Maximum Ratings (Note d 

If MnitBiy/Awmpaoe specified ilevices are raqglrad, 
pieaee oontaft the Natif^gl; Sen^conductor Sales 

Supply Voltage (Vcc) -®.6V to + 7.0V 
DC Input Voltage (V|) -0.5Vto+7.0V 
Output Voltage (Vq) ; • 


n-.RecaiiiiWttiiiiid Operating 
Conditions { 

V Supply Voltage U^. 
Operating 2.0V to 3.6V 
Data Retention Only 1 .5V to 3.6V 
Input Voltage (V|) . 0.0Vto5.5V 
- . . Output Voltage (Vq) ■ of -1; j: 


Outputs Active (Note 2) 
DC Input Diode Current (I|k) (V|) < 


-0.5V to Vcc + 5V 
-50 mA 


Oiitniit in Artivp *^tfltfi OV to Vn^^ 
Output in "OFF" State O.OV to 5.5V 
Output Current loH^'oL 
Vcc = 3.0V to 3.6V '*t:'^- -- ' 
Vcc = 2.7V to 3.0V ' " 1 


DC Output Dlo^ CurrenI (Cqk) 

Vn < 


-50 mA 


Vo > Vcc + 50 mA 
DC Output Source/Sink Current (Ioh'IoJ ± 50 mA 


Free Air Operating Temperature (Ta) ! — 40"C to +8S°C 
Minimum Input Edge Rate (At/ AV) ! ; . 


DC Vcc or Ground Current 
per Supply Pin (Ice or Iqnd) 


±100 mA 


V|N T 0.8V terat©V,..VGe = 3.0V .IP ns/V 


Storage Temperature Range (Tstg) 
Note 1: The "Absolute Maximum Rai 


-65?Cio +1l5(rC 
in^" arstttose values 


■ •" i :■• ■'!.!'.■ l■•3^^• j ' 


beyond which the safety of the devKe cannot be guaran- 
teed. Ttie device strould not tie operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 




the conditions for actual device operation. 

Noto^: lo MaefutB Maximim MalriSs musrbe obseiveel. 


r &mnL,'-i 111 


DC Electrical Characteristics 








Symbol 


Parameter 


Vcc 

(V) 


Ta = 40°C 


to -85'C 


Units 


Conditions 






tllin 


Max 






V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT i 0.1V or 

> Vcc - 0.1V 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


VoH 


Higli Level Output Voltage 


2.7-3.6 
2.7 
3.0 


Vcc - 0.2 
2.2 
2.4 




V 


lOH = -100 ^A 
Iqh = -12 mA 
Iqh = -18 mA 






3.0 . 


2.2 






loH = -24 mA 


Vol 


Low L^vel Output Voltage 


2.7-3.a 
2.7 

3.0 




0.2 
0.4 

0.55 


V 


lOL = 100 ;jA'' 
lOL = 12 mA 

lOL = 24 mA 








ii 


Input Leakage Current . 


2.7-3.6 




±5.0 


(U.A 


s V| <; 5.5V 


loz 


TRl-STATE I/O Leakage 


2.7-3.6 




±5.0 




S Vq S 5.5B 
V| = ViHOrViL 


'off 


Power Off Leakage Current 







100 


^.A 


V|OrVo = 5.5V 


Ice 


Quiescent Supply Current 


2.7-3.6 






10 


|LlA 


V| = Vcc or GND 


±10 




3.6 ^ (V|, Vq) ^ 5.5V 


Alec 


Increase in lee lAput - 


2.7-3.5 






500 




V|H = Vcc - 0.6V 


1 







AC Electrical .QtljaraCteriStiCS: see section 2 tor Test Methodology 



ftifmlinl 

•lO ( •■" 


Parameter ^ ''^ 


f»oO 

(V) 


Ta = +40"CtO +8rc 
Cl = 50|>F 


Units 

..... ,;,L... 


MIn 


Max 

(Note 2) 


tpLH 


Propagation Delay 
Clock to Bus 


2.7 
3.0-3.6 


1.5 
1.5 


9.5 
8.5 


j.i - VtJ8-, 


VLH 


Propagation Delay 
Bus to Bus 


2.7 
3.0-3.6 


1.5 


8.0 
7.0 


-T- L'uqfij'l 

ris 


tpHL. 
tPLH 


Propagation Delay 
SABorSBAtoAorB 


2.7 
3.0-3.6 


1.5 
1.5 


8.5 


- ns 


tpZL 


Output Enable Time 
OEBA to A 


2.7 
3.0-3.6 


1.5 
1.5 


9.5 
6.5 


ns 


tpLZ 


Output Disable TffiM^ ' 
OEBA to A 


2.7 
3.0-3.6 


1.5 
1.5 


9.5 
8.5 


ns 


tpZH. 
tpZL 


Output Enable Time 
OEBA to A 


2.7 
3.0-3.6 


1.5 
1.5 


9.5 
8.5 


ns 


¥hz. 

tpLZ 


Output Disable Time 

OEAB to B 


2.7 
3.0-3.6 


. _ 

1.0 

1.5 


9.0 

8.5 


ns 




e ♦ -r- 

oeiup 1 line 
Bus to Clock 


3.0-3.6 


2.5 
2.5 




ns 


tH 


Hold Time 
Bus to Clock 


2.7 
3.0-3.6 


1.5 






•w 


Clock Pulse Wkith 


2.7 
3.0-3.6 


4.0 

*o 


















tOSHL. - 
tOSLH" 


Output to Output 

Skew (Note 1) ' ° 


%0 




1.0 


ns 



Note 1: Skew Is defined as the absolute value of the difference between the actual propagation delay lor any two separate outputs of the same device. The 
specification applies to any outputs swHching in the same dkection, either HIQH to LOW (togHL) " LOW to HIGH (^blh)- Perameler guaranteed by design. 



IM*2:1fh89Hnim|MtMlglimbaraaaalgn|fi^ 'i i vy. J 

Dynamic Switching Characteristics See Section for Test Mettiodology 



Symbol 



Parameter 



Vcc 
(V) 



Ti = 25-C 



Typical 



Units 



Conditions 



VoLP 



Quiet Output Dynamic Peak Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VOLV 



Quiet Output Dynamic Valley Vql 



3.3 



0.? 



GL=g 50 pF, V|H = 3.3V, V|l = OV 



T 



Capacitance 



o.aj 



sipailSSS, OVIST ATS 



Symbol 


Parameter 


Typical 


Units 


Conditions 




C|N 


Input Capacitance 


7 




Vcc = Open 
V| = OV or Vcc 




Gf/0 ; r. 


tnpi^Oo^utdapacitsnee 


„8 _ 


pF 


Vcc = 3-3V 












V| = OVorVcc 




CPD 


Power Dissipation 
Capacitance 


32 


pF 


Vcc = 3.3V 
V| = OVorVcc 
F = 10 MHz 




National ^ 

74LCX 1 6240 ^'-"at- 3-^< ^^n: «,Bb 
Low-Voltage 16-Bit Inverting Buffer/Line 
Driver with 5V Tolerant Inpute/Outputs 



{slid ^ilcidn =; jtMvoii >iT aKiCjluo bisbnatf 3 i A''?'. HT 

ot bWKxle »d yen e-^iq taiJnoc e<1T ierlto oili is, )i,90o-.q 
-ll'o 3TAT2-IFrr 9(1" ,L isiM>~ rc'-Bf iiu. fiigtC -J la; '^g 



O 
X 



General Description 

The LCX16240 contains sixteen inverting buffers witti 
TRI-STATE* outputs designed to be employed as a memo- 
ry and address driver, clock driver, or bus-oriented transmit- 
ter/receiver. The device Is nibble controlled. Eacii nibble 
has separate TF1I-STATE coritrol inputs which cart tie short- 
ed together for full 16-bit operation. 

The LCX16240 is designed for low voltage (3.3V) Vqc 
cations with capacity of interfacing to a 5V 
ment. 

The LCX16240 Is fabricated with an advanced CMOS tech- 
nology to achieve high speM i^;er8iioih.whilemaintaining 
CMOS low 



Features 

f 5V tolerant Inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V ^jplicatiofis 
~k Pdwai'-tiatW static overvoltage protection on Inpute and 

outputs 

i Outputs source/slnl( 24 mA 

■ Guaranteed simultaneous switching nqise level 

■ Available In SSOP and TSSOP 

V^mplements patented Quiet Series noise/EMI reduction 
dregltry 

■ Functionally compatible with the 74 series 16240 
^ Latchup performance exceecte 300 mA 

■ ESD performance: 

Human body model >2S00V 
Machine model >2S0V 



Ordering Code: see section n 



3' kifil fi^inT 



J<5 



LogieSynpboL 



I I I I I I I 141 II HI I 



yXonnection Diagram 



Pin Assignment for 

SSOP and TSSOP 



aiw^it oE, 



OE, 01, 

Oo Ol "2 °3 °t % °6 O7 °S O9 <^o0ll'^2°13 0l4 0l5 



???????????????? 



Pin 
Names 


Description 


OEn 

I0-I16 

C0-Q15 


Output Enable Inputs (Active Low) 

Inputs 

Outputs 





SSOP EIAJ 


TSSOP JEDEC 


Order Number 


74LCX16240MEA 
74LCX16240MEAX 


74LCX16240MTD 
74LCX16240MTDX 


See NS Package 
Number 


MS48A 


IMTD48 









n 




OE,- 
"0- 


1 48 


-OEj 




2 


4/ 


-lo - - 




Oi- 


3 


46 


-I1 


GND- 


4 


45 


— GNO 




"2- 


S 


44 


-<2 




Os- 


< 


43 


-Ij 




»cc- 


7 


42 


-V„ 




0,- 


a 


41 


-I4 




05- 

GND- 


9 
10 


40 
39 






^- 


It 


38 






O7- 


12 


37 






0.- 


13 


36 


-l« 




o»- 


14 


35 


-1. 




GND- 


15 


34 


-OKO 




0.0- 


16 


33 


— '10 




5,1- 


17 


32 






"cc- 


18 


31 


— Vcc 




°12- 


19 


30 


— '12 




5,5- 


20 


29 


— ',3 




GND — 


21 


28 


-GND 




5,4 — 


22 


27 


-',4 




5,5- 


23 


26 


-'15 




0E4- 


24 


25 


-of. 



TL/F/119gS-2 



Samleandue 



liw rigM to inaln ciMngw at any tinw wWiaiit noHM. 



5-31 



)llel^ s 



^uiietioaiaJiDdscription 

The LCX16240 contains sixteen inverting buffers vvitti 
TRi-STATE standard outputs. Tfie device is rUtibte (4 bits) 
controlied witf) eacfi nibble functioning identicaliy, but inde- 
pendent of ttie other. The control pins may be ^KMted to- 
gether to obtain fiill 16-bit operalioa The Tftl-STATE out- 



puts are controlle^t an Output Enable (OEn) input for 
each nibble. WfienlB^i is 'LOW, the outputs are In 2-state 
mode. When IMn is HIGI-I, the outputs are in the high im- 
pedance mode, but this do^opUnier^jvitti eKilPdng new 
data into the Inputs. 



l^ic Dfagram 



ta'S 3Il!q,ii no rxjifo^Kif. • 




M3^ .,'.1 hT e9;'e3 

' U-7 1^*0»-''%-7 



etc,'.' arii.-'-eV 



truth Tables 



Inputs 


Outputs 




I0-I3 . 


S0-Q3 


L 


L 


H 


L 


H 


L 


H 


X 


Z 




Inputs 


Outputs 


5E3 


la-Ill 


Og-Oii 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



Inputs 


Outputs 


OE2 


•4-17 too, 




L 


L 


H 


L 


H 


L 


H, 


X ; 


, Z 






Inputs 


Outputs 


OE4 


II2-IIS 


O12-O15 


L 


L 


H 


L . 


H 


L 


H 


X 


Z 



H - High Voltage LaMI 

L = Uiw Voltage 

X = Inwnatertal o' " 

Z = Hi 



Absolute Maximum Ratings (Notei) 

If MHtary/Aarospace specHted d«viCM ara required, 

-0.5V to +7.0V 




Supply Voltage (Vcc) 

DC Input Voltage (V|) -0.5Vto +T:OV 

Output Voltage (Vq) u], I 
Output TRI-STATE | -0.5V to + 7.0V 

Outputs Active (Note 2) - 0.5V to Vex; + 0.5V 

DC Input Diode Current (I|k) V| < ^' -50 mA 

DC Output Diode Current {(ok) ' 
Vq < -50 mA 

Vq > Vex: + 50 mA 

DC Output Source/Sink Curr. (Ioh/'ol) ±50mA 
DC Vcc or Ground Current 

per Supply Pin (IcG of^No) --'^ ±100mA 
Storage Temperahira naumKmw 

Range fTSTG) - 65°C to + 1 50"C 

Note 1 : The "Absolute Maximum Ratings" ars those values 
beyond which the safety of the device cannot be guaran- 
tsed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table mil define 
the conditions for actual device operation. 
Note & loAb80lu t»,M axinium f ^iiing^n usN)e obfienecL- - 



I- 



Recommended Operating 
Conditidns 

Supply Voltage 

Operating '"" 
r Data Retention only 
Input Voltage (V|) 

Output Voltage (Vq) 

Output in Active State 

Output in "OFF" State 
Output Current Ioh/'ol 

Vcc = 3.0V to 3.6V 

Vcc = 2.7V to 3.0V 



' 0! 6i3'. 



iiO luqtuO 



1.5V to 3.6V 
0.0Vto5.5V 

O.OVtoVcc 
0.0Vto5.5V 

±24mA 
±12 mA 
40*010 +85*C 



Free Air Operating Temperature (Ta) 
Minimum Input Edge Rate (At/A^ 
V||4= asy to 2.0V, Vcc. = 3.0V' lOns/V 

! w llt« s9nf;jTf^i i«q tA^doA Jf»pi« n(MS>i 0IB aiNntf C(^^ mumifJini nrlT j; itoM 



til 



— J ■ — 



DC Electrical Qharacteristira 







Vcc 


Ta = -40'CtO +85°C 






Symbol 




Units 






(V) 


MIn 




Max 
















V|H 


High Level Input Vo^ge 


2.7-3.6 


2.0 






. V 


VouT ^ 0.1V or 


V|L 


Low Level Input Voltage 


2.7-3.6 








S Vcc - 0.1V 


VOH 


High Level Output Voltage 


2.7-3.6 


Vcc -0.2 








lOH = -lOOfiA 




1" 


2.7 
3.0 

3.0 


2.2 




r. 


V 


IOH=-12lJWb' 1 
l0H=-l8iirtA ' 
lOH = -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 
2.7 
3.0 




0.2 
0.4 
0.55 


V 


Iql = 100 fiA 
lOL = 12 mA 
Iql = 24 mA 


li 


Input Leakage Current 


2.7-3.6 




±5.0 


l*A 


^ Vi <: S.SV 


loz 


TRI-STATE Output Leakage 


2.7-3.6 




±5.0 


)i.A 


^ Vo ^ 6.5V 
V| = V|HorV,L 


■oc 


Quietaoent Supply Current 


2.7-3.6 




20 


fiA 


V| = VccOrGND 








±20 


/lA 


3.6 <; (V|, Vo) S 5.5V 


Alec 


Increase in Ice per Input 


2.7-3.6 




500 


jiA 


V|H = Vcc -0.6V 


•off 


Power Off Leakaps CuRvnt 







100 


mA 


ViorVo- 5.6V 



AC Electrigal . Characteristics: sea section 2 for test methodotof^ 

8r?olUbn©f» 



Parameter 



V' Vcc 
(V) 



■ -A(fGto+vsre ^■JS';"" 



MIn 



Max 
(Note 2) 



tpHb 
tpLH 



Propagation Delay 
Data to Output 



2.7 
3.0-3.6 



1.5 
1.5 



5.6 
4.9 



tpZH 



Output Enable ^pfjie 



2.7 
3.0-3.6 



15 



7.7 
7.0 



tpHZ. 
'PLZ 



Output Disable Ijrne 



2.7 

3.0-3.6 



1.5 
1.5 



7.0 



'OSHL. 
toSLH 



Output to Output 
Skew (Note 1) 



3.0 



1.0 



ns 



Note 1. Skew is defined as the 'Ei6»lute value of the difference between ttie actual propagaton delay for any two separate^ulputs of the same' devtce. The 
specification applies to any ou^ts switching in the same direction, either HIGH to LOW (tosHi) cr LOW to HIGH (tosLH)- fj^^gde^r^jd^anteed by design. 
NtM & 1|» nwdrnum AQ IMts tM design tac^ upon completion of oNaraeteMSon. eX't:- 



Dynamic Switching Characteristics: See Section 2 for test methodology 



Symbol 



Parameter 



Vcc 
(V) 



Ta = 25X 



Typical 



Units 



Conditions 



VoLP 



Quiet Output Dynamic Peak Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VoLV 



Quiet Output Dynamic Valley Vqi. 



3.3 



0.8:.,. 



,; Cl = 50 pF. V|H ^..3.3V. ViL = OV 



Capacitance 



?'>s}3h9f dftisriO tool it:»?ri 00 



Symbol 


^iMeier 


Typical „ 


Units i 


















CiN 


Input Capacitance 


7 


pFv 


Vcc = Open 
V| = OVorVcc 






CoUT 


OutDut Caoacitancet 






Vr^r = 3.3V 












- H- 8 ■ 


- ipF 




V| = OV or VcG 






Cpp . 


Power Dissipation 
Capacitance 

---4 1- 


32 


pF 




Vcc = 3.3V 
V| = OV or Vcc 
£.= 10 MHz 



v.- , ^0 
j|V» H|V - ■■ ■ 

ve i » oV 10 )V 



V 



t-0 
O.f t 



T.i 

E: 



■"T 



1 



oor 



tnsnuO vlqqug ineo?)8(uC | ^qi 
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74LCX16244 
Low-Voltage 16-Bit Buffer/Line Driver 
with 5V Toierant Inputs and Outputs 



;.■ ^'.Aj uI il. -■ ( y. 



O 
>< 



General Description 

The 74LCX16244 contains sixteen non-inverting buffers 
witli TRI-STATE* outputs designed to be employed as a 
memory and address driver, clocl< driver, or bus oriented 
transmitter/receiver. The device is nibble controlled. Each 
nibble has separate TRI-STATE control inpu^ which cfin be 
shorted together for full 1 6-bit operation. 
The LCX16244 is designed for low voltage (3.3V) Vqc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX16244 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation Whfc maint^^ng 
CMOS low power dissipation. J 

S } X H 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low Beia> 2.7V t o 3.6V a pplications 

■ Power-down static ovwvoitags protection on inputs and 
I outputs 

■ Outputs source/slnl( 24 , , 

■ Guaranteed simuHaneous swritehing noiae-level- - 

■ ArailalJleJn SSO^and-ISSOB. 

■ Implements patertted Quiet SeriywHilB/EMI reduction 
circuitry ' '. , ' v ~l 

|-* Functionally eonwallbh 

■ Latch performande exceeds 300 mA 
' ■ ESD performance: 

Human Body Model >_2000y 
iMacMheModel > 250V 



the 74 sorio8~^6244 



W^i.c ' — 



Ordering Code: seesedioftn 
Logie Symbol 



I I I I I I I I I I I I I.I I I 

Ig I, Ij Ij I4 I5 Ij I7 Ig I9 lio ^1 h2 '13 'l* 



Connection Diagram 

Pin Assignment for 
SSOPandTSSOP 



OE, 
OEj 



flo 0, Oj O5 O4 <% <S1^0'0|T'»I2<>13«.4 0|5 

1 1 1 1 1 1 1 Hi. iL>Li 1 1 



oEj lo- 
ot. 



TL/F/120pO-1 



Pin Names 


' ^ .■ t 

Description 


I0-I15 
O0-O15 


: ,giutpu»EnabiBlnput4Aefi«»Lo«^ - 
Inputs 
Outputs 





SSOPEIAJ 


TSSOPJEDEC 


Order Number 


74LCX16244MEA 

74LCX16244MEAX 


7-110X1 6244MTD 
74LCX16244MTDX 


See NS Package 
Number 


MS48A 


MTtMB 



OE,- 


1 




48 


-OEj 


"o- 


2 




47 


-lo 


,.- 


3 




46 


-h 


GND — 


4 




45 


-GMD 


-•s- 


« 




44 


-h 


05- 


6 




43 


-H 




7 




42 


-"cc 


0*- 


a 




41 


"'4 


05- 


9 




40 


-I5 


GND- 


10 




39 


-GND 


Os- 


1 1 




38 


-Is 


O7- 


12 




37 


-I7 




1 J 




36 


-!» 


09- 


14 




35 


-I9 


GND — 


15 




34 


— ONO 


Oio- 


16 




33 


-w 


O1I- 


17 




32 


-111 


"cc- 


ia 




3t 


-»cc 


0|2- 


19 




30 


-Si 


0|3- 


20 




20 


-I1J 


GND — 


21 




28 


— GND 


0,4- 


22 




27 




Ol5- 


23 




26 


-lis 




24 




25 


-OE3 



TL/F/iane-2 
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Functional Description 

The LCX16244 contains sixteen non-inverting buffers With 
TRI-STATE standard outputs. The device is nibble (4 bits) 
controlled with each nibble functioning identically, but Inde- 
pendent of the other. The control pins can be shorted to- 
gether to oUain full 1&M op^Mi. The TBI-STATE out- 

Truth Tables 



inputs 


Outputs 


Oil loria 


O0-O3 . 


■qr^no noiiat tono eg^lovievo 

L H 
H X 


H 
Z 



puts are controlled by an Output Enable (^n) input for 
each nibble. When OEn Is LOW, the outputs are in 2-state 
mode. When 5En is HIGH, the outputs are in the high im- 
pedance mode, but this does not interfere with entering new 
data into the inputs. ^ 



0E2 



Inputs 



U-I7 



Outputs 



O4-O7 



inputs 



9E3 



Ig-iii 



«n OOC kiee-ox; 
H 



H = High Voltage Leval 
"ir= Low Voltage Level 
X = Immaterial 
Z = High Impsdanos 

liiB, '! 



Outputs 



Os-Oii 



. L 
H 

z 



moO 



Logic Dlagiiii'^"';^^ 



Inputs 


Outputs 




Of4 I12-I15 


O12-O15 




L noaffictqc; L 

L H . . . .. . 

H X 


L 
H 

z 






-0<[]— OE, 



1 



!-15 '12-15' 

One Of Eight ' 

s'uq.tl 



Sri 
.,1-Cll 



s-<icxsr\=f\jT 



iodmySaigoJ j 



-MlTOT! ft'Qfisiw ij.^ii yrift ta a«Qnwl3 •jtam o» Irigli artl trnv^aam to^^ubnoaimBe ImioitftVl :Alea YWdtmllwiq 



Absolute Maximum Ratings (Notei)^Bi < 


RecommendectQiNin^flii''^ 


If Military/Aerospace specified devices are required^ 
piease contact tfie National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) ' ' - 0.5V to + 7.0V 


Conditions 

Supply Voltage ^i" 
Operating 

Data Retention Only 
Input Voltage (V|) 
OutiJgt.Voltege (Yo)_ 




2.7V to 3.6V 
1.5V to 3.6V 


DC Input Voltage (V|) 

Output Voltage (Vq) ' 


-0.5V to +7.0V 




OV to 5.5V 


Outputs TRI-STATE ' -0.5V to + 7.0V 
Outputs Active (Note 2) -0.5V to Vqc + 0.5V 


, Output in Active . 
Ok«put IB "OFF- state 


. T'. tfuC OVtoVcc 
OV to 5.5V 


DC Output Diode Current tlox) 

Vo<0 , 


-50m^ 


Output Current Iqh^Iol 
Vcc = 3.0V to 3.6V ' 
Vcc = 2.7V to 3.0V 


M,.rMa tuol 


±24mA 
±12mA 


Vo>Vcc 
DC Output Source/Sinit Current Ooh/'oiJ 


+SOm/i 
±50 mA 


Free Air Operating-T^smperature CTa)' -'40'C to +8S°C 
Minimum Input Edge Ratge (At/AV) 


DC Vcc or Ground Current 

per Supply Pin (Ice or \qhd) ± 1 00 mA 
Storage Temperature Range (TSTG) - 65°C to + 1 50°C 
Note 1 : The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined In the "Electrical Characteristics" 


V|N = 


= 0.8Vto2.0V,Vcc = 3.0V 

■ ' 1' ■ it- 


lOns/V 


table are not guaranteed at the absofute imxmtum la&tgs. 

The "RecoimieMed Operating Con(ilk)ni^'^^ 

th9 (xmcKHona for acti^ device operation. '"'jt'L ^ 






J'l'n*-.**! 


1 

i 


HOte ^ loMiKifuto Maximum Rating /mist be observedi' 








1 . i-j. 


DC Electrical Characteristics 


















Symbol 


Parameter 


Vcc 


Ta = 


= -WCto +8S'C 


Unite 


Conditions 


(V) 


Min 


Max 


V|H 


i-IIgh Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT ^ 0.1V or 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


S Vcc -0.1V 


VOH 


hHigh Level OutpiK Voltage ' 


2.7-3.6 


Vcc- 


0.2 






Iqh = -100 nA 




2.7 
3.0 


2.2 
2.4 






V 


Iqh = -12 mA 

Iqh = -18 mA 






3.0 


2.2 








'oh = -24 mA 


Vol 


Low L^el Output Voltage 


2.7-3.6 
2.7 






0.2 
0.4 


V 


lOL = 100 jiA 
iOL = 12 mA 






- 3.0 






0.55 - 




'OL - 24inA 


l| 


Input Leakage Cuirent 


2.7-3.6 




±5.0 


ftA 


^ V| ^ 5.5V 


loz 


TRI-ST ATE Output Laakage 


2.7-3.6 




±5.0 


l»A 


<: Vo S 5.5V 
V| = ViHOrViL 


'off 


Power Off Leakage Current 







100 


fiA 


V|OrVo = 5.5V 


Ice 


Quiescent Supply Current 


2.7-3.6 






20 


(xA 


V| = Vcc or GND 










±20 


jjA 


3.6 s (V|, Vo) s 5.5V 


Alec 


Increase in Ice Input 


2.7-3.6 




SCO 


)*A 


V|H = Vcc -0.6V 



















AC EleCtr^ffllfillfjfaalM^tiCS: see Ration 2 tor Test Methodology 
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Symbol 



Paraiiwter 



Vcc 
(V) 



-40°Cto +85°C 
Cl = 50 pF 



Min 



Max (Note 2) 



Units 



*RHL 
tpHL 



Propagation Delay 



, .2*7 
3.0^3.6 



1.5 
1.5 



5.8 
5.2 



tpZL 
tpZH 



Output Enable HRlS ' ^ 

*tstS "^Hi ' 



•""'S:d-3.6 



1.5 



7.7 
7.0 



tpHZ 
tpLZ 



Output Disable 1 



2.7 
3.0-3.6 



1.5 
1.5 



7.7 

7.0 



toSHL. 
•OSLH 



Output to Output Sl(ew 
(Notel) 



3.0 



1.0 



ns 



Note 1: Skew is defined as the absolute value of tfie difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHlJ or LOW to HIGH (Ioslh)- Parameter guaranteed Ijy design. 
Note 2: Tile maximum AC limits are design targets. Actual performance will be specified upon completion of characterization. 



Dynamic Switching Characteristics: See Section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 
(V) 



Ta = 2S'C 



Typical 



Unite 



Condition* 



VOLP 



Quiet Output [dynamic Peak Vql 



3.3 



0.8. 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VOLV 



Quiet Oulput Dynamic Vidley Vol 



3.3 



0.8 



Pl P 50 pF. V|H = 3.3y, V|L ^ OV 



Capacitance 



Symbol 


Parameter 






Conditions 




C|N 


Input Capacitance _ | 




1 =1 - 


Vcc .= Open 








7 ■ 


- * pF 


V, ■sriBJorVoB r, 






COUT 


Output Cap="i*3^.-o 


8 


pF 


Vcc = 3.3V 
V| = OV or Vcc 






CpD 


-1 ■ 


32 


pF 


Vcc = 3.3V 
V| = OVorVcc 
: F = lOMHz 


., vV J 





. i 



j.O ;nV 









00 1 



OiJ" 



6.t-':.s 



i 



8 . 1-^.1 



irfiM'.iO 9es>'se.j ii qnl 



eetiif^J luqJuO STAT 
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5^8 




National 

SemiconductDr 



tad 



L. 



PRELIMINARY 



o 

X 
o> 



74LCX1624§! 

Low-Voltage 16-Bit Bidirectional Tran sc«i¥#p 
with 5V Tolerant Inputs and Outputs 



General Description 

The 74LCX16245 contains sixteen non-inverting bidirection- 
al buffers witti TRI-STATE® outputs and is intended for bus 
oriented applications. The device is designed for low volt- 
age (3.3V) Vcc applications with capability of interfacing to 
a 5V signal environment. The device is byte controlled. 
Each byte has separate control inputs which £ould be short- 
ed together for full 16-bit operation. The T/R inputs deter- 
mine the direction of data flow through the device. The OE 
inputs disable both thf AmipjpofttJ^plmina lthm in a 
high impedance state. * 
The LCX16245 Is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. ■ 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-down static overvoltagi fpMW^ gjgi j»igl6#cl 

outputs 

■ Outputs source/sink 24 mA 

■ SessiSt^ control logic for ^Mch 8-bit 

■ Guaran(Nad,^multaneous switching noise level 

!■ AxMulable in SSOP^ TS^H 
■ Implwnehts (i^ttenM Q&ie| Series noise/EMI reduction 
drjaimv-^ . f — ' 

i«>i^un^ienally>>oempatibl»wit)i 74 series 16246 
'm Latciiup p^ttumance exc^ds 300 mA 

h|jman bo^ mddel >aoOOV 
model J>2S0>^ 



Ordering Code: %e Section 11' 

Logic Symbol 



Connection Diagram 

Pin Assignment for 
SSOPandTSSOP 



1± 



J_L 



*0 *1 *2 *3 A4 *5 *s *7 *8 *9 *10 *I1 *I2 *I3 *« "is 

OE, OE2 
T/R, T/Sj 

8q B, Bj 85 8g B7 Bg B9 fl,o B,, 6,2 8,3 8,4 8,5 



I I I I I I I I I I I I I I I I 

TUF/ianoi-i 



Pin 
Names 


DescflpUon 


SE 
T/R 
A0-A15 
B0-B1S 


Output Enable Input 
Transmit/Receive Input 
Side A Inputs or TRI-STATE Outputs 
Side B Inputs or THI-STATE Outputs 





SSOPEIAJ 


TSSOPJEDEC 


Order Number 


74LCX16245MEA 
74LCX16245MEAX 


74LCX16245MTD 
74LCX1624SMTDX 


See NS Package 
Number 


MS48A 


MTD4a 



T/B,- 


1 


48 


-OE, 




2 


47 


-*o 




3 


46 


-»l 


GND- 


4 


45 


-GND 


=2- 


5 


44 


-*2 


83- 


e 


43 


-*3 


^CC ~ 


7 


42 


— ^CC 


B,- 


8 


41 


-*4 


h- 


9 


40 




GND — 


10 


39 


— GND 


h- 


1 1 


38 


-*6 




12 


37 


-*7 


«B- 


13 


36 


-*8 


B9- 


M 


35 


-*9 


GND — 


15 


34 


— GND 


BlO- 


16 


33 


-^o 




17 


32 




%- 


18 


31 






19 


30 


-^2 


B,3- 


20 


29 


-*13 


GND — 


21 


28 


-GND 




22 


27 


-*14 


9,5- 


23 


26 


-*15 


T/Rj- 


24 


25 


-OEj 



TLyF/12001-2 

Preliminary Data: Notional Semlconduetar reserve* tiie right to make ctianges at any tbm wmwut noticek 



Truth Tables 



Inputs 


Outputs 




Inputs 


Outputs 


OEi T/Ri 


5i2 T/R2 


L L 
L H 
H X 


Bus B0-B7 Data to Bus A0-A7 
Bus Aq- A7 Data to Bus B0-B7 
HJQHi?iartSenA)-A7. B0-B7 


L L 
L H 
H X 


Bus Be-Bis Data to Bus Ae-A^s 
Bus Ae-A^s Data to Bus Be-B^s 
HIGH Z State on Ae-A^s, Bb-Bis 


H - High Voltage Level 
L = Low Voltage Level 
X = Immaterial 








"li.ofiel}Uign»i»>' 



T/R, 




TL/F/12001-3 



OHO— <»t 



* /' 



I '1 ,. ' . I .A'f -i^-tfl f 11. ¥.;jor -' fitnii 
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Absolute Maximum Ratings (Notei) 




Supply VoBage (Vcc)*''*' 
DC Input Voltage (Vj) ' 



-Qr^Mto +7.0V 
-0.5Vto ±7.0V 



-OSVto +7.0V 
-0.5VtQVcc +0.5V 
.. , -50 mA 



e.r 



-50 
+50 



- 4-- 

Output Voltage (Vq) " 
Ou^utsTRI-STATE ' 
Outputs Active (Note 2) 

DC Input Diode Cun-ent (I|k) (V|) < 
DC Output Dkxto Carram (Isk) 

Vo < 

Vo > Vcc 
DC Output Source/Sinl< Cunent 

dOH/lOL) 
DC Vcc °' Ground Current 

per Supply Pin (Ice or Iqnd) 
Storage Temperature Range (Tstg) 
Note 1: The "Absoluts Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 
Note 2: Iq Absolute Maximum Rating must be observed. 

DC ElecArioiTChanwterlstlcs 



a.. 



±50nW«} 

± 100 mA 
65°C to + 160°C 



Recommended Operating 
'ComnSons 

Supply Vdfage 

Data Retention only 

Input Voltage (V|) _ 

(Satput Voltage (V<f- -Oitir.-.tiofl 
■ Output in Active State dtj o: '<j^!:0 

Output in "Of-F-Stat^^,,^,^ : 
Output Current Iqh/'ol a oi Af 

Vcc = 3.0Vtoa6V 

Vcc = 2.7V to 3,0V- ' 'I- •V'-i 
Free Air Operating Temperature (T a) 
Minimum Input Edge Rate At/AV j 

ViN - o^io2.w.yce«!v^e 



2!0V1bi3.6V 
1.SVto3.6V 
0W«>5.5V 

0.0V to Vcc 
0.0V to 5.5V 



-40*Cto +85°C 



o 

X 
ro 





Paranwfr 


Vcc 


Ta — 40^cta+8rc 


Units 








(V) 




Max 








Mm 






V)H 


High Level Input Voltage 


2.7-3.6 


2.0 






VouT i 0.1V or 




V 


V|L 


LowLeveUnputyplJagft ; 


2.7-3.6 




0.8 




S Vcc - 0.1V 


VOH 


High Leve|eSrtput^l^a5Se~~" 


2.7-3.6 
2.7 1 
3.0 
3.0 


Vcc-0.2 
2.2 

a* - 
zz 1 




V 


•oh = -100 (iA 
lOH = -12 mA 
'oh ~ -18 mA 

loH = -24 mA 










Vol 


Low Level Output Voltage 


2.7-3.6 
2.7 
3.0 




0.2 


j-.;Jii.- 

^ 


lOL = lOOfiA 
IOL=12mA — 1 
loL = 24 mA 1 








- —ft* 

O.SS 


ll 


Input Leakage Current • OC, T/R 


2.7-3.6 








S V| ^ 5.5V 


loz 


TRI-STATE I/O Leakage 


2.7-3.6 




±5.0 


mA 


<; Vo ^ 5.5V 

V, = ViHorV,L 1 


'off 


Power Off Leakage Current 







100 


;xA 


V|OrVo = 5.5V 


Ice 


Quietscent Supply Cun«nt 


2.7-3.6 




20 


JLbA 


V| = VccOrGND 








±20 




3.6 <(V|,Vo):£ 5.5V 


Alec 


Increase in Ice P«r Input 


2.7-3.8 




mo 


M 


V|H - Vcc -0^ 





AC Electrical ChafaCteriStiCS: see section 2 tor Test Methodology 



>'«fc;oi va.r 


Pwameter 


■n 


Ta ^ +4o°cto +8r 


uc Unite' 

.;..v/ )..,.-.! nr: 




Max .,. 

(Notea);,,/ 


^PHL» 

- thlH^ 


Propagation Delay. - 
Clock to Bus • ■ 


2.7 
3.0-3.6 


■1 c 
1.0 

■ f.Sr- 


5.2 


ns'i 


tp2|_i 
tpZH 


Output Enable Time 
OEBAtoA 


2.7 
3.0-3.6 


1.5 
1.5 


8.0 
7.2 


ns 


tpHZ. 

tpLZ 


/j.ti >^ lii. 

Output DisabieTlme < 
OEBA to A 


3I0-3.6 


1.5 
, 1.5 


8.0 
7.2 


ns 


tOSHL. 


Output to Output 


,, 3.0 




1.0 


ns 



Note 1. Skew is defined 
specification applies to any 
Note 2. The maximum AG 



the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
OuQJUtS switching in the same direction, either HIGH to LOW (tosHL) or to HIGH (tosLH)- Parameter guaranteed by design. 
limltB are design targets. Actual performance will be specified upon completion of characterization. 



Dynamic Switching Characteristics: See Section 2 for Test Methodology 



Symbol 


Parameter 


Vcc 


Ta = 25°C 


Units 


Conditions 


(V) 


Typical 


VoLP 


Quiet Output Dynamic Peak Vql 


3.3 


0.8 


V 


Cl = 50 pF, V|H = 3.3V, V|l = OV 


VOLV 


Quiet Output Dynamic Valley Vql 


3.3 


0.8 


V 


Cl = 50 pF, V|H = 3.3V, V|l = OV 



Capacitence ; : ■ J ic . ^f. 





Symbol 


- Parafneter 


Typical 




Conditions 






Units 






C|N 


Input Capacitance 






Vcc = Open 
V| = OVorVcc 






7 


pF 






C|/o 


Input/Output Capacitance 


8 


pF 


Vcc = 3-3V 
V| = OVorVcc 






Cpp 


Power Dissipation 
Capacitance — ^-7 — f 


■92 




Vcc = 3.3V 








pF 

' '- 


V| = OVorVcc 
F = 10 MHz • 








- - - t 







T 





'A' 








-,. ' - -r ' ■ 














'^•^ "a?' '^ii. 1 ,. '-l.Ji, .. 


. i..„. 


J - L. 


j luqni leq seso.on j 
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74LCX16373 

Low- Voltage 16-Bit Transparent Latch 
with 5V Toierant Inputs and Outputs 

General Description 



PRELIMINARY 



o 

X 



The LCX16373 contains sixteen non-inverting latches with 
TRI-STATE® outputs and is intended for bus oriented appli- 
cations. The device is byte controlled. The flip-flops appear 
transparent to the data when the Latch Enable (LE) is HIGH. 
When LE is low, the data that meets the setup time is 
latched. DsSa appears on the bus when the Output Enable 
- (O^ is liQWM W w w QE i» WI QH i^lhe-eutputs are- in high Z 



The LCX16373 is designed for low voltage (3.3V) Vcc appli- 
cations with capability of interfacing to a 5V signal environ- 



The LCX16373 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V.appiicatiais 

■ Power-down; 

outputs a.'uT/ixj ineb 

m Outputs source/sink 24 mA „^ e>«nani lor. 

■ Available in SSOP and TSSOP 

■ Implements patentiid Quiet Series noise/gMI reductton 
circuitry 

■ Functionally compatible with the 74 series 16373 

■ Latchup performance exceeds 300 mA 

■ ESD performance: 
Human Body Model > 200OV^,^j^;.j 0(t> - J 



Machine Model >250V 



Ordering Code: See^Sectibn 11 
Lo^Syp^t|ol 



I I I I I I l„l I I I I J I I I 

ho' Hi \i hs h* hs 




Conection Diagram 



Pin Assignment for 
"s$OP and TSSOP 

* — 



lo '< '2 'i U I5 'e h Is I9 



LE, - - . f ♦ 4-~A-~ !-t^ I I 

°0 °1 O2 Oj °i °S °e <h °t °i °10Oll<ll2°13Ol4Ol5 ' 



II I II II 1 1 II II II I 



I 



Pin Names 


Description 




?5En 
LEn 
I0-I15 
O0-O15 


Outp 
Latch 
Input 
O14RI 


jt Enable Input (Active Low) 
Enable Input •• 

s — ! — i~ 





OE,- 

Oo- 

0, 
GND — 

°2- 
O3- 

GNDt- 





SSQFEIAJ 


rO TSSOP JCDEC 


Order Number 


74LCX16373MEA 


74LCX16373MTD 


See NS Package 
Number 


MS48A 


MTD48 



GND- 15 

16 

°lt- " 
Vcc-|l8 
0,2-119 
0,3- 20 
GND- 21 



\ 

— GND 



^5- " M -"is 

Ot,- 24 25 -LE2 



-GN9 

-h 

-GND j 



'13 
-GND 
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Functional Description 

The LCX16373 contains sixteen D-type latches <wHh 
TRI-STATE standard outputs. The device is byte controlled 
with each byte functioning identically, but independent of 
the other. Control pins can be shorted together to obtain fuii 
16-bit operation. The following description applies to each 
byte. When the Latch Enable (LEp) input is HIGH, data on 
the On enters the latches. In this condition the latches are 
transparent, i.e. a latch output will change states each time, 
its D input changes. When LEn is LOW, the latches store 
infbnnation that was present on the D inputs a' setup titne 
preceding the HIGH-tptl^jji)^ t^nsition of IE„. The 
TRI-STATE standard oulffi ^tey Bi controlled by the Output 
Enable input. When uEn is LOW, the standard out- 
puts are in the'^-state mode. When OEn is HIGH, the stan- 
dard outputs are in the high impedance mode butttus^does 
not interfere with entering new data into the latdiiK'' * 

^^■C. c . :iJlBVA ■ 

noiteubei iM3Vseion BoheZ leiuO batneisq ctnomalqml ■ 

' lie 



Truth Tables 





vuipuis 


LEi 




I0-I7 


O0-O7 


X 


H 


X 


z 


H 


L 


L 


L 


H 


L 


H 


H 


L 


L 


X 


Oo 



6:c1j; 



Inputs 



LE2 



CE2 



l8-ll5 



X 
L 
H 

X ' 



Outputs 



L 
H 
Po 



Logic Diagrams 



I, I, I. 



H = High Voltage Level .e.£*' 
L - Low Vettage Level o^^.- -,■ 

M-■OT .■l^J^♦i||»Jmi(^d»l«ker■io•^...-.i^i -t iirf'jqsr' jri" .Er, 
Od - Prwikxjs OslMtora HIGH to LOW traiwHkxi of Latch BnW*! 

•rtoei 30M0 nsonevos nt. .U'w -1 . ai E'E^rXDj »dT 
po'n^fiiBtTi gllttw noiffliaqo 1 airlii.-: o) /goicn 




TUF/1ip02-3 



M-f'iOi Olo Oii Of2 ' oaoQia^- SSI 

n t m npleJIjtf HiUdlagreni Is provided only fcfttw und a ntan dt m of logic operalioneand 



0,» ^A=!<%»2 

"n/f/iatio2-^ 

should not be used to estimate propagation del^s. 



Absolute Maximum Ratings (NoteD 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 

Id specifications. 

-0.5V to +7.0V 
-0.5V to +7.0V 



-0.5V to +7.0V 
-0.5V to Vcc -HO.SV 

r -*)mA 



Office/Distributors for 

Supply Voltage (Vcc) 

DC Input Voltage (V|) ''^-'^l 

Output Voltage (Vq) 

Outputs TRI-STATE 

Outputs Active (Note 2) 
DC Input DiqdeCunrent (]|kJ V| < 

DC Output Diode Cunent (Iqk) 
Vo<0 -50 mA 

Vo>Vcc 5 +50 mA 

DC Output Souh»/Sink €«rem j 

-fmftoi) ±SOmA 

DC Vcc Of Ground Cun«nt 

per Supply Pin (Ice or Ignd) ±4qO mA 

Storage Temperature Range (Tstg) — 6S°C to + 150"C 
Note 1: The "Absolute Maximum Ratings" are those wahJes 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at ffi^iMM- 7M 
parametric values defined in the "Electrical Characterlstitx" 
table are not guaranteed at the absolute maximum ratings. 
' Ttm "Recommended Operating Conditions" table will define 
(jpn^t^^ ^^i^^tual device operation. 
HfAoTxIoAbscMeMaximtim Rating must be, observed. 

DC Electrical Characteristics 



Recommendeci Operating 
Conditions ~" 7* 

Supply Voltage 
Operating 

Data Retention Only 
Input Voltage (V|) 
Output Voltage (Vq) 

Output in Active State 

Output in "OFF" State 

' butput Cuuent Iqh^Iol 

Vcc = 3.0V to 3.6V 

Vcc = 2.7V to 3.0V 
Free Air Operating Temperature (T^) 
Minimum Input Edge Rate (At/AV) 

V|N J o.8Wto2:w.^«q^.35gy 



2.0V to 3.6V 
1.5V to 3.6V 
0.0Vto5.5V 

O.OVtoVcc 
0.0Vto6.5V 

±24mA 
±12mA 
-40'Cto+85°C 



10^ 



I 



rt.iv.' .^u'^ >t«ji' 



Symbol 


•'5'-.:r 

Parmieter 


Vcc 




Units 


Condition*. 






(V) 


MIn 


Max 




-»-'<mf% — 


V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


Vqut s 0.1V or 
S Vcc - 0.1V 


Vjt 


Low Level Inp^t yplt^ 


2.7-3.6 




0.8 








2.7-3.6 
2.7 
3.0 
3.0 


Vcc - 0.2 
2.2 






lOH = -100 fiA ■ 
loH = -12 mA - 






2.4 
2.2 




V 


lOH = -18 mA 
■oh = -24 mA 


Vol 


Low Level Output Voltage 


2.7-3.6 




0.2 




Iql = lOOfiA 






2.7 
3.0 




0.4 

- -0.55 


V 


Iql = 12 mA 

•OL = 24 mA . _r ^ 












ii 


Input \jBskaQe Current 


2.7-3.6 




'C ±5.0 


fiA 


0<\>|^5.5V ' 


loz 


TRi-STATEX)u^ Leakage 


2.7-3.6 












^ ±5.0 


(lA 


S Vo i5.feV, V|^. y^(i5fV|L 


'off 


Power Off Leakage Current 







100 


jxA 


V|0rVo = 5.5V 


Ice 


Quiescent Supply Cun-ent 


, 2.7-3.6 


1 


20 


ftA 


V| = VccorGND 




- .0 V'.) 


1 


±20 


fiA 


3.6 i (V|, Vq) ^ 5.5V 


Alec 


Increase in it^j^erlrifait 






- 500 




VjB = Vcc -0.8V - 




(lA 



o 
>< 

w 



AC Electrical Characteristics: see section 2 for Test Methodology 

am>i?H»no3 ~ 



Vcc 
(V) 



Cl-J59.I^- ' 



MIn 



Max 

(Note 2) 



Units 



tpHL. 



Propagation Delay 
DatatoOutpu^l' 



2.7 
3.0-3.6 



1.5 
1.5 



7.7 
7.0 



tpHL. 
•PLH 



Propagation Delay 
LE to Output 



2.7 
3.0-3.6 



1.5 
1.5 



7.7^ 
.7-9,1 



'PZL 



Output EnableiTimS 



2.7 
3.0-3.6 



1.5 
1.5 



"7.2 



tpHZ. 
tpLZ 



Output Disable Time 



2.7 

3.0-3.6 



1.5 
1.5 



8.0 
7.2 



vxaoor 



2.7 
3.0-3.6 



2.5 
2.5 



HoMTIme 



2.7 
3.0-3.6 



1.5 
1.5 



Clock Pulse Width 



2.7 

3.0-3.6 



4.0 
4.0 



toSHL. 
tOSLH 



Output to Output 
Skew (Note 1) 



3.0 



1.0 



ns 



Note 1: Skew is defined as the absolute value of ttie difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switctiing in tine same direction, either HIGH to LOW (tosHl) '° HIGH (tosLH)- Parameter guaranteed by desgn. 

Not* 2: The maximum AC limits are design targets. Actual performance will be specified upon completion of characterization. - 

Dynamic Switcliing Characteristics: See Section 2 for Test tvlethodology 



Pai 



Vcc 

(V) 



Ta = 25°C 



Typical 



Units 



Conditions 



VoLP 



Quiet Output Dynamic Peak Vql 
^|^0utpurt>jinamicVall4voL 



3.3^ 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VOLV 



3.d 



Capacitance 



Symbol 


Parameter 


Typical 


Units 


Conditions 
















C|N ^ 


input Capacitance 


7 


pF 


Vcc = Open 
V| = OVorVcc 




Gout 


Output Capacitance 






Vcc = i3V 








8 


pF 


V| = OVorVcc 




CpD 


Power Dissipation 






Vcc = 3.3V 




_ J 




-7 32 


pF 


V| = OV or Vcc 
F = 10 MHz 

- 1 JliU.ll lolj;Vi 


1 


vfte- 


'■3UV-'H,V 1 Am } 1 


Ifies— i 1 


' 1 O.iJ 


ni b.:JieiOlil 1 rjl ' 
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74LCX 16374 
Low- Voltage 16-Bit DFIip-Flop ' 
with 5V Tolerant Inputs and Outputs 



nvu^ PRELIMINARY 

;i bPltjitno.- -ilyii ^1 .>t) r 



O 
X 
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General Description 

The LCX16374 contains sixteen non-inverting D flip-flops 
with TRI-STATE® outputs and is intended for bus oriented 
applications. The device is byte controlled. A buffered clock 
(CP) and Output Enable (CE) are common to each byte and 
can be sfiorted together for full 16-bit operation. 
The LCX16374 is designed for low voltage (3.3V) Vcc appli- 
cations with capaUlty of int8ifaeinip4o a>fW'signat-«nviron- 
ment. ■ •! 

The LCX16374 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power- dU lW it l< i i » <)i Ml gl U |g el^ ftill»iWa^"^rt^^ and 

output 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching noise level 

■ Available In SSOP and TSSOP 

■ Implements patented Quiet Series noise/EMI reduction 
circuitry 

■ Functionally compatible with the 74 series 1 6374 

■ Latchup performanee exceads 300 mA 

■ ESO performance: 

Human Body Model > 2000\inslQfilQ CigO.J 
Machine Model > 250V 



Ordering Code: See Section II 
Logic SymboJ - 



tzr±3 

I I I I I I I I I I I I I I I I 



Connection Diagram 



J 



Pin Assignment for 
SSOP and TSSOP 



I5 Is I7 's '9 , '10. '11 '12 '13 Hi '15 

' X U (-1 



0,1 0,2 0,30,, 0,5 



0, O2 O3 0, O5 Oj 0, Oj O9 0, 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



4 



Pin 
Names 


Description 


OEn 
CPn 
I0-I15 
O0-O15 


Outputfnatilc 
6locl(pseir 
InMnU 
0<9V 


inpu^^ctiv^lAw)^ . 





ssoeaAJ 


TSSOP JEDEC 


Order Number 


74LCX16374MEA 
74LCX16374MEAX 


74LCX16374MTD 
74LCX16374MTDX 


See NS Package Number 


MS48A 


MTD48 



OE,- 


1 




48 


-CP, 


Oo- 


2 




47 


~'o 


0,- 
GKD- 
Oj- 


3 




48 




^ 

5 




»5 
44 


-6ND 
"'2 


Oj- 


6 




43 


"'j 


"cc- 


7 




42 


-»cc 


"l- 


8 




41 


— '4 


O5- 


9 




40 


~'5 
-GND 


GND — 


10 




39 


"6- 


11 




38 






12 




37 




Oa- 


13 




3e 




09- 


14 




35 


~'9 


OND- 


15 




34 


— GND 




1G 




.33 






.17.. 




32 




"cc" 


18 




31 




°12- 


19 




30 


-I12 


Ol3- 


20 




29 


-hs 


GND- 




' 2« 




Oll- 


22 




27 


-"14 


0l5- 


23 




26 


->15 


OEj- 


24 




2S 


-CPj 
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/Functional Description 

The LCX16374 consists of sixteen edge-triggered flip-flops 
with individual D-type inputs and TRI-STATE true outputs. 
The device is byte controlled with each byte functioning 
identically, but independent of the other. The control pins 
can be shorted together to obtain full 16-bit operation. Each 
byte has a buffered clock and buffered Output Enable com- 
nnon to all flip-flops within that byte. The description which 
follows applies to each byte. Each flip-flop will store the 
state of their individual D inputs that meet the setup and 
hold time requirements on the LOW-to-IHIQH Clocl< (CPn) 
transition. With the Output Enable (GEn) LCMi M4i^Ments 
of the flip-flops are availriM>4ttltM oiMpOtii WNM^S^is 
HIG^ tha outpiUts ^&^M^ilmodwtmamit<0peKir 
tioniQf^MesiO^iiiifiiAflQpiKttiltffMMto 4b>- 
flops. iuqSi.« 

Arp iS ?lntg\6JlUOi liiur^.O S 

liiiv-;! Mlon gn>(+. ((w^ ? lonns/hjmle fjestninBuO ii 
'<C '.1 b(i3 S'"'73 ni eitlfilif it 



Truth Tables 
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Inputs 


Outputs 


. .lij- - .J-', i'u.. ■ 

CPi QEi I0-I7 


O0-O7 


^ L • H 
^ L L 
L L X 
X „ H X 


H 
L 

Oo 

z 




Inputs 


Outputs 


CP2 OE2 la-hs 


Og-Ois 


^ L • H 

L ' '1'^'' L 
L , f^l--)^ X 

iht* :.»Ta 
X H . ,^ X 


H 

L 

Oo 
Z 



H- High Vott^ tsvsl rsrialni to -liMtJV" J 
L = Low Voltage Level 
X = Immaterial 
rlc-.'l z _ High Impedance • SJ^J^ds' : r '.' 



Logic Diagrams 



II 

.1 • 



CP I CP I CP I CP I CP I CP I CP I CP I 
'" 0000000000000000 

"IT 1/ 1/ 1/ I ' I '17 



OE, 



02 



Byte 2 (8:15) 



I CP I CP I CP 



CP I CP I CP 1 CP 



0.0 d 0|0,o.o 




A, XJ, M M M M X^sTCT 

I CP I CP I CP I CP I CP 1 CP 
0|0 

ti V V ti ti- V 

"lO "ll "12 "13 "l* 0(5 



-o<]-' 



■<]o-4 
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Please note that this diagram is provided only for f^m uncfaristanding of logic operations and sHould oot be used eetimate prapogMon delays. 



Absolute Maximum Ratings (noud - 

If Military/Aerospace specllled devices are required, 
please contact the National Semiconductor Sales 
Otflce/Dlstrlbutors for availability and specifications. 

Supply Voltage (Vcc) -0.5V to + 7. ON 

DC Input Voltage (V|) -0.5Vto + 7.0V i 

OutputVoltage (Vq) 

Outputs TRI-STATE -0.5V to + 7.0V 

Outputs Active (Note 2) -0.5V to Vcc + 0.5V 

DC Input DiodaJCuRant^H^ 1 

V|<0 I 8 ; c -50 mA 

DC Output Diode CunsMtloK) ^ z' ' 

Vo < , c -60mA 

vo>vcc ^;,:+a)mA; 

-DC Output Source/SinltGurrant(loH/loi> ^^SOtnA - 

DC Vcc <»' Ciround Current 

^BetSuppJy Rn OccprlQND) - ,1 ilOOjiiA 

Storage Temperature Range (Tstq) - 6S*Ote + 1 50°C I 
Note 1: The "Absolute Maximum Ratings" are th^se values 
beyond which the safety of the device cannot be guaran- ' 
leedf<nmdeifioes/H>ulehwtbeope/MBdatthesellm^ Thai 
-parwnetric vkjes-dMmdMme. ^^B^teMOma^atia^'n 
itblaoam n0tguamntaaa^ii>m*baok^4imiimmimll/ige^>'<o 
ThefteeommmdetMSpBrnOniei Gcmimeins"mio wmetma ' 
the eondmons for actual dm/trnv pamiu n wm-: no^i b vim^i 

HtOaZ: to AbaobOeMm/mmt Rating mu^ be abaenmd. 

~DC Electrical Characteristics 



Recommended OpefdHngi) Jt^<3 3 A 

Conditions ^ \ 

Supply Voltage (Vcc) mtnt** 

Operating 2.0V to 3.6V 

Data Retention Only 1.5V to 3.6V 

Input Voltage (V|) i^^: O.OV.tnSSV 

Output Voltage (Vq) _ ^ - 

Output in Active St^ , ,., -. , , O.OVtoVcc 

Output in "OFF" State O.OV to 5.5V 

Output Current Iqh/'ol 

Vcc = 3.0Vto3l6V ±2*mA 

^^^(ig; = 2.^to3.0V tiahnA 

Fras Air Operating Temperatiirei(TK)£ f 40*010 +flp'C 
Minimum Input Edge Rata (At/ AV) 
V|N = 0.8VTBZ0VrVoc 



bloH 



~10 



■r.a 



O.E 



(r©joi/i)wN,ia 



.»d il/w -..■ii'yioi'^'twq IsoJaA .rtflftmi (iftieefc - y "'hva^ OA '-iit.Ttri.n ar; i 







Vcc 


Ta = 


-40°Cto +8rc 


Unite 


Conditions 






(V) 


MIn 


Max 


VlH 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT^O-IVor 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


S Vcc - 0.1V 


VOH 


High Level Output Voltage 


2.7-3.6 
2.7 


Vcc- 

2.2 


0.2 




V 


lOH = -100 /iA 
lOH = -12 mA 






3.0 


2.4 








Iqh = -18 mA 






3.0 










'oh = -24 mA 
















Vol 


Lew La«dl CXjtp^y^^ifga-;^', 


2.7-3.6 
2.7 




0.2 
0.4 


V 


Iql = lOOftA 
lOL = 12 mA 






3.0 


ft 


0.55 




Iql = 24 mA 


h 


Input Leaitage Curent 


2.7-3.6 




±5.0 


;j,A 


<: V| ^ 5.5V ^ 


loz 


TRI-STATE Output Leakage 


2.7-3.6 




±5.0 


fiA 


S Vq S 5.5V' 
Vl = V|H orViL 


lOFF 


Power Off Leakage Current 




1 — 













100 


(lA 


V|OrVo = 5.5V 


Ice 


Quieacent Supply Current 


2.7-3.6 




20 

±20 


fiA 


V| = VccorGND 

3.6 S (V|, Vq) S 5.5V 


Aloe 


Increase in Ice P^'' 'hput 


2.7-3.6 




500 




V|H = Vcc - 0.6V 





AC Electrical Chafacteristlcs: See Section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 
(V) 



Ta = -40°Cto +85°C 
Cl = 50 pF 



Max (Note 2) 



Unite 



'et^wt.'-'!" 

tpLH 



Propagation Delay ' v - ■ " la-Z. 
CP to Output 3.0-3.6 



..'■ )V ^ ottVgO- 
1.5 



7.7 

7.0 



tpZH. 
tpZL 



Output Enable Time 



2.7 
3:0-3.6 



1.5 
1.5 



8.0 
7£ 



Output Disable Time 



2.7 
3.0-3.6 



1.5 
1.5 



8.0 
7.2 



tH 



Setup Time 



2.7 
3.0-3.6 



2.5 
2.5 



2.7 

3.0-3.6 



1.5 

1.5 



tw 



Pulse Width 



2.7 
3.0-3.6 



4.0 
4.0 



ToSHL. 

Tqslh 



Output to Output 
Skew (Note 1) 



3.0 



1.0 



ns 



Not* 1: Skew 18 dalliwd as the atawkits value of the (Wference betaraan the ae^lt>t$m0ls^lmm^|^46r'^tl^ftaM0^^ aeHok;:'^ 
apecMeallon appliea to any ompms swikMng in the same diractlori, aWier HIGH to immoM mmifmmi<klkii^mm0mmmmmikt<maiii^~ 
Mol> it Ttw maadnHwn AG ifantte are iMiQp t pf g otii . Actual p orto n m inos wM' bs ifisGiBed upon co mp teUon jlJtwwIffifartiBiift*^ .:j.-Vj^< , i^' . '' ^ • 



Dynamic Switching Characteristics: See Section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 
(V) 



Ta = 2rc 



Typical 



Units 



Conditions 



VoLP 



Quiet Output Dynamic Peak Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|l = OV 



VoLV 



Quiet Output Dynamic Valley Vql 



0.8 



v Cl = 50 pF, V|H = 3.3V. ViL ^ OV 



8.e-v.s 



Capacitance 



Qn 



CoUT 



CpD 



3.1- T.S 



EVSiloV luc)tuO 18',-aJ rig4> I 



Parameter 



Input Capacitance 



Output ( 



Power Dissipation Capadtahce 



Typical 



32 



Units 



pF 



OendWone 



Vcc =. <3P®.n . 
V| = '&VorVcc~ 



Vcc = 3.3V 
V| = OV or Vcc 



Vcc = 3.3V 
V| = OVorVcc 
=40 MHz 











.1.- , 








S.t- j 
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74LCX16646 

Low- Voltage 16-Bit Transceiver/Ri^iMtr with 



5V Tolerant 



Outputs 



General Description 

The LCX1 6646 contains sixteen non-inverting bidirectional 
registered bus transceivers with TRI-STATE* outputs, pro- 
viding multiplexed vai«sntission of itaifia (firectly from the in- 

Pirt ^BfePr *8m^i'»*fn«!'!>«**W® registers. EaOA byte has 
separate control inpub which can be sixirted ^gether for 
futi T64tt operation. The DIR inputs determine the direction 
of data flow through the device. The CI=>AB and CPBA inputs 
load data into the registers on the LCAW-to-HIGH> transition. 
The four fundamental handling functions available are illus- 
trated in F^ure 1 thru Figure 4. 

The LCX16646 is designed for low voltage (3.3V) Vqc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX16646 is fabricated with an advaiiee#-€MQ$^toeti- 
nology to achieve high speed operation iMNte nMdfiiaining 
CMOS low power dissipation. > 



Features 

■ 5V tolerant inputs and outputs 

■ Ideal for low power/low noise 2.7V to 3.6V applications 

■ Power-down static overvoltage protection on inputs and 

outputs 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching poise level 

■ Available in SSOP and TSSOP 

■ Implements patented Quiet Series jpoise/EMl reductign 

circuitry 

■ Functionally compatible with the 74 series 1 6646 

■ Latchup performance exceeds 300 mA 

■ ESD performance: 

l-luman Body Model < 2000V 
Machine Model < 250V 



Ordering Cdcie: SeeSedtkin It 



no>*n»tT "f 



Pin Assignment for 
SSOP and TSSOP 



I I I N I I I I I I I I I I 



G, Gj 

CPAB, CPABj 

SAB, SAB2 

DIR, DIR2 

CPBA, CPBAj 

SSA, SBA2 

^ ^ Bj Bj B4 % Bg B; ^ Bjo 8,, B,2 ^3 B,4 8,5 

I I I I I I I I I I I I I I I I 





SSOP EIAJ 


TSSOP JEDEC 


Order Number 


74LCX16646MEA 
74LGX16646MEAX 


74LCX16646MTD 
74LCX16646MTDX 


See NS Package Number 




MTD56 



Prallinlnary Data: 
the right to make 



Semiconductor reserves 
at any tbiw wHhout r 



DIR, - 


1 


Tiy — 

56 


-\ 


CPAB, - 


2 


55 


-CPBA, 


SAB, - 


3 


54 


-SBA, 


GND- 


4 


53 


-GND 




5 


52 


-=0 


^- 


6 


51 


-»1 


«cc- 


7 


50 


-»cc 


H- 


a 


49 


-«2 


H- 


I 


48 


->s 


«.- 


10 


47 




GNO- 


11 


46 


-GND 


A5- 


12 


45 




«e- 


13 


44 


-Bt 


A7 ~ 


14 


43 


-Bj 


Aa- 


15 


42 


-"8 


«9- 


16 


41 


-Bj 


So- 


17 


40 


-=10 


SND- 


18 


99 


—<m 


Ni- 


19 


38 


-»ii 




20 


37 


-»12 


^J- 


21 


36 


-8t3 


"cc- 


22 


35 






23 


34 


-8,4 


Ai5- 


24 


33 


-=15 


GHD — 


2S 


32 


— GHD 


SAB2- 


26 


31 


-SBAj 




27 


30 


-CPBA, 


nii,- 


28 


29 


-\ 



TL/F/1 2004^2 



Real Time Transfer 
A-BkiBlirMUis 
■* ► 

A-Bus 



Real Time Transfer 
B-BustoA-Biw 
■4 ► 



Storage from 
Bus to Register 



Transfer from 
Register to Bus 



g g 'gj g g^ ai^c H ^ ' 

FIQURE2 FIGURES ^ FIG»JRE4 



TUF/120<M-3 

FKSUREI 



Function Table (Note) 



Inputs 


Data I/O 


Output Operation Mode 


Gl DIRi CPABi CPBAi SABi SBAi 


Ao-7 


Bo-7 


H ^^''WdirL HorL X a 
H X ^ ^' ' X ■ ^ ^X - X 


Input . 


Jnput 


Isolation 

Ck>d(AnOatalntpARegistef: . ,<>, br 
Clock Bn Data Into B Register ' 




L ^^Atir X . X , L X 
L H ^ X L X 
L H HorL X H X 

L H ^ , 1. X (t„...V, . - „r:.X 


Input 


Output 


An to Bn — Real Time (Transparent M6de) 
Clock An Data to A Register 
A Register to Bn (Stored Mode) 
Clock An Data into A Register and Output 


toBn 


L L X ^ X L 


.Output 


... I. .:<lv-!' . 

. I nBUL 


Bnto An— Real Time (Transparent.Mode) 
Clock Bn Data into B Register -■■'Ot ftu 
B Register to An (Stored Mode) — ' 
Clock Bn into B Register and Output to An 


-t 1: — ^X MorL - X M 

L L X ^ X H 







Note: The data output functions may be enabled or disabled by various signals at the G and DIR Inputs. Data input functions are always enabled; l.e., data at tlie 



bus pins will be stored on every LOW-to-HIGH tFansWon ef Nw approprlMe dock Inputs. Also appiM to dat> I/O (A 
H = HIGH Voltage Level 
L = IjOWVottage, Level 



- LOW-to-HI^ 



(71*3- 



J M I I I I I I I I I I I i I , 

' ■■ . ^ . '.!» , l« or" .» >» T- ,^ j» t» ,» V 



^<l'.. 



'-»lKsr=lvjT 



r' O- 
f,t<K> — 
— 

Jilt 

j« jB ,« j!) 

^ UTT 




re-e6-S2 



Logic Diagrams 



o 



Vc,< O' V;. 



VC. 



[-<h^ 




I! C'- 



DID, 

CPBAj <=■ "-' 

^ / !• ?! .■ 

cp)(8^<- ■■ , • 'Vi; t^J. ^.uO 
'vn -. [V i-u^ "? ehtii J ." if C 



1 OF S CHANNELS 



V,5 



TO 7 OTHER CHANNfiS 



DIR,_4 q J 

CPBA, 



SBA,- 

CPAB,- 
SAB, - 



*0-7 



><^^ 

■{>Ot°l>-] 



1 OF a CHANNELS 




■o<F- 



TL/F/12004-7 



TO 7 OTHER CHANNELS 

TL/F/120a4-8 

Pleaae note thai then dagnm ara piDvMad only for the iifld«stan#ig Of 1^ 

6^ ~ 



Absolute Maximum Ratings (Notei) 

If Mintary/Aarospace specified devices are required, 
piMse contact the National Semiconductor Sales 
Offlee/Dlatributors for awMWity and specifications. 

Supply Voltage (Vcc) ' -0.5Vto+7i)V . 
DC Input Voltage (V|) ' . ^„-Q=5Vtp.t7,0Y . ., 


Recommended Operating ^ 
Conditions 

Supply Voltage (Vcc) 
Operating 2.0V to 3.6V 
Data Retention Onty 1.SVto3.6V 

InputVoltage (V|) ' ^ OV to 5.5V 


DC Output Voltage (Vq) _I f-.^ 
Outputs TRI-STATE ' =JK5VTo 47.ljV 
Outputs Active (Note 2) -0.5V to Vcc + 0-5V 
DC Input Diode Current (Iik) V| < OV -50 mA 
DC Output Diode Cunent (Iqk) 
Vq < OV -50 mA 
Vo > Vcc + 50 mA 
DC Output Source/Sink Current (Iqh/Iol) ± 50 mA 
DC Vcc Of CSround Current 

per Supply Pin (Ice of 'gnd) ± 1 00 mA 
Storage Temperature (Tstg) - 65°C to + 1 50°C 
Note 1: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" taA ntl Atne 
the conditions for actual device operation. 1 y~ 
Note 2: l/OAb^lute AiMmrni fbd/i^'must be^eived. 

DC Electrical Characteristics 


Output Voltage (Vq) i 
Output in Active State ] O.OV to Vcc 
Output in "OFF" State j OV to 5.5V 

Output Current Iqh/Iol 
Vcc = 3 0V to 3.6V ± 24 mA 
Vcc = 2.7V to 3.0V ±12mA 

Free Air Operating Temperature (T a) — 40^to +85^ 

Minimum Input Edge Rate (At/AV) 
V|N from 0.8V |> 2.W, Vcc = 3.0V 10 ns/V 

~ II {! 

^ — 

1 

i 1 
1 














Ta = -40°C 












Symbol 


Parameter 




Vcc 
(V) 


to +85°C 


Units 


Conditions 


Mn 


Max 


V|H 


Higii Level Input Voltage 


2.7-3.6 


2.0 








V 




VouT 0.1V or 
2: Vcc - 0.1V 


V|L 


Low Level Input Voltage 


2.7-3.6 






0.8 


VOH 


High Level Output-Voltage 


2.7-3.6 


Vcc - ST " 


: — 




i 

.\ 






'oh = -100 jxA 








r 




• >--S.7 
3.0 
3.0 


2.2 
2.4 
2.2 










V 




Iqh = -12 mA 
Iqh = -18 mA 

Iqh = -24 mA 


















Vol 


Low Level Output 

1 


Voltage 


2.7-3.6 
2.7 
3.0 




0.4 
0.55 


V 


Iql = 100 fiA 
Iql = 12 mA 
Iql = 24 mA 


li 


Input Leakage Current 


2.7-3.6 . 


n 


±5.0 


/J.A 


i V| i 5.5V 


loz 


TRI-STATE l«; 




age 


2.7-3.6 




±5.0 


JJ.A 


i Vq i 5.5V 
(V| = VLHOrVcc) 


•off 


Power Off Leakage Current 







100 


fiA 


ViorVo = 5.5V 


Ice 


Quiescent Supi 
< 






2J-3.6 






20 


JU.A 


V| = VccorGND 




±20 


fiA 


3.6 5 (V|, Vq) <■ 5.5V 


Alec 


Increase in Iqc W' '"P<Jt 


2.7-3.6 




500 


jxA 


V|H = Vcc - 0.6V 




1 




t 
1 

1 



AC EleetFlC^Jll^pfaCteriStlCS: SeeSeclk>n2fbrTestMethodolosy 



Symbol 

i 


Psramster 


Vcc 


Ta 40°Cto +85X 

Cl = 50 pF 


Units 


(V) 


Mn 


Max 
(Note 2) 


TpHL. 
TpLH 


Propagation Delay 
Bus to Bus 


2.7 
3.0-3.6 


1.5 


6.6 
6.0 


ns 


TpHL. 
TpLH 


Propagation Delay 
Ciocl< to Bus 


2.7 
3.0-3.6 


1.5 
1.5 


8.3 

7.5 


- m.i . 


TipHL. 
TpLH 


Propagation Delay 
SAB or SBA^to A(^<»' 


3.0-3.6 


1.5 
1.5 


8.3 
7.5 


tiS - ' ■ 

-.Tit ^=.*i.|._ 


TpzH. 
TpzL 


Output Enable Time 
GtoAnOrBh 


2.7 
3.0-3.6 


1.5 
1.5 


8.3 
7.5 


■ '.'.u TlO't 


TpHZ. 


Output Disable Time 

tatOAnOrPn , 


2.7 
3.0-3.6 


1.5 
. 1-5 


8.3 


ns 


TpZH. 
TpZL 


Output Enable Time 
DIR to An or Bn 


2.7 

3.0-3.6 


■ ' ■ i';5 ' 

1.5 


7.5 


ns ,i lor- 


TpHZ. 
TpLZ 


Output Disable Time 
OIR to An or Bn 


2.7 
3.0-3.6 


..l-^r:,. 

1.5 




■■ --"^ ^s't'^'-'''^" 


ts 


Setup Time a ' ■ • '^o ^ 


-2.7 
3.0-3.6 


2.5 
2.5 




_ ns 












Hold Time 


2.7 
3.0-3.6 


1.5 
1.5 




pr- ■ta-- v i 


tw 


Pulse wi3»P" '^>';J<^ noH 


3.0-3.6 


4.0 
4.0 




ns 


TOSHL. 
toSLH 


Output to Output 
Skew (Note 1) 


3.0 




1.0 


ns 



Note 1: Skew is defined as the absolute value of the differenoe between the actual propagation delay for any two separate output^ JI^MijM device. The 
specification applies to any outputs switching in the same direction, either HIGIH to LOW (tosHiJ or LOW to IHIGH (tosLH)- Parameter fluarantiodl by design. 

Note 2: The maximum AC limits are design targets. Actual performance will be specified upon completion of cliaracterization. 

Dynamic Switching Characteristics: see section 2 tonest Methodology 



Symbol 



Parameter 



Vcc 

(V) 



25X 



Typical 



Units 



Conditions 



VOLP 



Quiet Output Dynamic Peak Vql 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VOLV 



Quiet Output Dynamk; Valley 



3.3 



0.B 



Cl = 50 pF. V|H = 3.3V. V|L = OV 



Capacitance 



Symbol 


Parameter 


Typical 


Units 


Conditions 




C|N 


Input Capacitance 








Vcc = Open 
V| = OV or Vcc 






7 


pF 




C|/0 


Input/Output Capacitance 


8 




VcG.= 3.3V 

Vj = OVbrVec 




CpD 


Power Disaf|»li6n CapacHriM 








Vcc = 3.3V 




1 


.;T :; 




32 


pF 


V| = OVorVcc 
F= 10 MHz 
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Semiconductor 



74LCX16652 
Low-Voltage Transceiver/Register 
with 5V Tolerant inpitfsand Outputs 



'HI f 



General Diescription 

TneXC3(16652 contains sixteen non-inverting t>idirectional 
bus transceivers with TRi-STATE* outputs prt>vi(£ng mi|lti- 
plexed transmission ^Qf data directiy from the input bus ot 
from the internal reglstei^Jlata on the A or B bus will |be 
clocked into the registers a^ the appropriate clock p irigges 
to the HIGH logic level. Output Enable pins (OEAB, OEBA) 
are provided to control the- transceiver function. 
The LCX1 6652 is design^for lowjfOltage (3 JV) Vcc applK 
cations with capability of |ir\|erfaclng \o a 5V signal environ- 
ment. 

The LCX166S2 Is fabricated with an advanced CMOStsih- 
nology-$p achieye high ipeed operation while maintelntng 
OMOS tow poww^isalfMiS^ ~ ' 



Features 

■ sy tolerant Inputs and outputs 

■ Ideal for low power/low noise 2.7 to 3.6V applications 

■ Power-down static overvoltage protection on Inputs and 

outputs -jMiI .. . J 

■ Outputs source/sink 24 mA ' 

■ Guaranteed simultaneous switching noise level 

■ Available In SSOP and TSSOP 

H» lfflplemente^(ented-Qul^Sari<torioise/EMI reduction 

dfcuitry " 

■ Functionally compatible with the 74 series 16652 

■ Latch-up performance exceeds 300 mA 
.fjc ESD performance: 

— " Human Body Model > 2000V 

'-Machine IModel > 250V ' m >e3 | 



Ordering Code: See Section 11 

Logic Symi>oI ' 



0* 



donnedaon Diagram 



I 



Pin Assignment for 
SSOP and TSSOP 



CPAS, 
SAB, 
OEAB, 
CPBA, 
S8A, 



*j *j A» *5 *. 



*» *9 *I0 *|1 *I2 *13 *I4 *15 

""" OEBA2 
CPAB2 
SAB2 

- J . OEAB2 

CP6A2 

U 85 ^ h % ^ ^0 ^ 1 ^2 ^3 ^4 ^5 



MM I I 



OEAB, — 1 
CPAB, — : 
SAB, — : 
GNO— ' 
Ao- 5 
A,-|6 



A3- ! 
A,— |lO 
GNO- 

*5-|'2 
Aj- 13 
A, - 14 
Aa- '5 

Ag- 16 





SSOP EIAJ 


TSSOP JEDEC 


Order Number 


74LCX16652MEA 
74LGX1^MEAX 


74LCX16662IVITD 
74LGX16i52MTDX 


See N8 Package Number 


MS56A 


' MTD56 



Preliminary Data: National Semiconductor reeerves ttie 
rlQlitto iraks chwi98a st any time wtttiout noHeB. 



*io- 
GND ■ 



*13- 



*15- 
GND- 



SAB, — 26 
CPABj- 27 
OCAB2- 2a 



•OEBA, 
-CPBA, 
•SBA, 
■GND 



■GND 
•B, 

■=8 



-813 



-814 

-Bl5 
32l— 6HD' - 
31 -SBA, 
30 — CPBAj 
29 -OOA, 



TL/F/12aOS-2 



5-56 



Functional Description 

In the transceiver mode, data present at the HIGH imped- 
ance port may be storM Irt'eRHer tfid A are register or both. 
The select (SABn, SBAn) controls can noultiplex stored and 

real-time. ' « 

The examples in Figiim t de m oo8t r rt»ttie fe^ii4ijndamentaU- ■ — 
buMnanagement funeOons that can be perf^rmedniMi the (n.. 

74LCXie«2. ' ^ 

.^tored in 1 



Data on the A or B data''bii«roifbi 
internal D flip-flop by LQW.ta feflGH. 



Real-Time 
Transfer Bus B to Bus A 




propriate Clocic Inputs (CPABn, CPBAn) regardless of the 
Select or Output Enable Inputs. When SAB and SBA are in 
the real time transfer mode, it is also possible to store data 
without using the i nterna l D flip-flops by simultaneously en- 
abling OEABn and OEBAn- In this configuration each Output 
reinforces its Input. Thus when all other data sources to the 
two sets of bus lines are In a HIGH impedance i 
it of bus lines will remain at its last state. 



Real-Time 
Transfer Bus A to Bus B 



Storage 



Transfer Storage 
Date to A or B 



A 



TT 



n 



ITTTTT 



TTTTT 



TUF/12005-3 

OeiBi SHKi GMBi OPBAi SABi aSAi 
L L X X X L 



OEABi aaXi CmBi CPBAt SABi 88*, 
H H X X L X 



TL/F/12005-5 



0EA8, cast, CPAS, CPBA, SAB, SSA, 



TUF/12005-6 

OEAB, OEBTS, CPAS, CPBA, SAB, SBA, 
-M ^1 lU HofL HorL H H 



Function Table (Notej 


1 






..■ 1.... 


I'.- \ 


— -.'^ 


Input 


5 ' 


Inputs/ OuipuU 


Operating Mode 


OEABi 


OEBAi 


CPABi 


CPBAi 


SABi 


SBAi 


A$^A7 




L 


H 


HorL 


HorL 


X 


X 


Input 


Input 


Isolation 


L 


H 






X 


X 


Store A and B Data 


X 


H 




inlorL 


X 


X 




' Not Specified 


State A. Hold B 


H 


H 






X 


X 


Input 


Output 


Store A in Both Regtoters 






HorL 










Input 


Hold A, Store B 


L 


X 




X 


X 


Not Specified 


L 


L 






X 


X 


Output 


Input 


Store B in Both Registers 


L 


L 


X 


X 


X 


L . , 


dutput L . 


.-Input 1 ' ! 


Real-Time B Data to A Bus 


L 


L 


X 


HorL 


X 


H 


Store B Data to A Bus 


H 


H 


X 


i X 


L 


X 


Iriput 


Output ^ ^' 

■ 


Real-Time A Data to B Bus 


H 


H 


HorL 

■ - 




H 


X 


Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output 

f f .'I - 


Stored A Data to B Bus and 
Stored B^QlMo A 8m» ..i' 



H - HISH Voltags LmI 
L - LOW VoHag* Lml 

X " Irmnaterlal 

^ - LOW to HIQH Clock Tramltlon 



e The data output tunctkms may be enabled or disabled by various signals at OEAB or OEBA Inputs. Data input functions are always enabled, l.e., data at the 
bus pins wW be MmwI en ewsiy LOW to HIGH tansWon on fla ctoofc Inpula, IN* ilae appWas to date I/O (A and 6: e^1Q and #2 oontrol ptns. 



SS7 



Logic Diagram 



OEAB2 . :ti ■■".-=■■ 

S8A, .Sdd?fXOJ*'': 
K A Efl,' r.1 sTbO 
"j!*-oi'^ n :pi^V 1 



! I h 




TO 7 OTHER CHANNELS , 

T17F/1*)0S-7f.| 

Please note ttnt these diagraira are provided oiily for the>understandirig of logic ofMrallora and should rwt be uMd to esUrnate propagation del^' 

tevs.i "ii; ■■ - 



.»o<t, v« t.-.ii (ar -fl !B are OM lUt m n>lqci*oe:s air'' atuqni >'j>;r.' -i-X .ti •• xmikti h>. .. '.'iOU »iB»«i no l>vw)« mKj >ik/ 
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Absolute Maximum Ratings (Note i) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
OM^Distributors for availability and specifications. 

Supply Voltage (Vcc) , - 0.5V to + 7.0V 

DC Input Voltage (V|) - 0.5V to + 7.0V 

Output Voltage (Vq) 
Outputs Tri-Stated - 0.5V to + 7.0V 

Outputs Active (Note 2) -0.5V to Vqc + 0.5V 

DC Input Diode Cun-ent (Ifx) V| < 4 — 

DC Output Diode Cun-di^loiO I 

Vo<0 _ '.' 

Vo>Vcc 
DC Output Source/Sink Cun'ent (Ioh/Iol) 
"DC^cc<''^''ou"3 Current 

per Supply Pin (Ice or Iqnd) 
Storage Temperature Range (Tstq) 



-50 mA 

-50 mA 
+ 50 mA 
±50 mA 



^±100 mA 
eS-C^if 150"C 



Recommendwd^j^paistlBigi t )a .1 0>- 
Conditions ~ 

Supply Voltage ^^t«mrai9 

Operating 

Data Retention Only 
Input Voltage (V|) - ■.. 

Output Voltage (Vq) _ _ " • Jl 

Output in Active State^.^^c s 

Output in "OFF" State , ^ ' j_ , 
Output Current loH^IOL 

Vcc = 30V to 3.6V 



_ Vcc = 2 .7V to 3.0V _ 

Free 4!r OpenOng Teqiperalum^A)'^<i.'0 
J Jftdmltn Ir^ Edge Ratge (At/AV) 



2.0V to 3.6V 
1.5V to 3.6V 
OV to 5.5V 

OVtoVpc 
: OV to 5.5V 

±24mA 
^l2niA 
-4iD*Cto +^5SC 



v^:= usysz.mjype = s.ov 10 ns/v 

a.E-o.r • 1-. „A 01 Sfi4o 



Note 1: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these ffnrilts. The 
parametric values defined iitiha "Elecirical OiaraetmisSea'' - 
table are not guaranteed at the absob/te rrmxbmiiMatr^ 
The "Recommended C)psiratbn CartdSHom" 
file tie cd^tMdns1ort^ikifdiB\dBe opei&oh. , ^ 
Note 2: Iq Absolute Maximum RiMr^^must be ot^i^rved. 

DC Electrical Characteristics 



8 £-o.e 



< s 



a.£-o.e 



I 



















Vcc 
(V) 


Ta 4a'CMF48PC 


Units 


Conditions 


i^in 


iMax 


V|H 


High Level Input Voltage 


2.7-3.6 


2.0 




V 


VouT S 0.1V or 
S Vcc -0.1V 


V|L 


Low Level Input Voltage 


2.7-3.6 




0.8 


VOH 


High Level Output Voltage 


2.7-3.6 
2.7 
3.0 


Vcc - 0.2 
2.2 
2.4 




V 


lOH = -100 nA 
Iqh = -12 mA 
Iqh = -IStnA 








3.0 


2.2 








Vol 


Lotw Level Output Voltage 




2.7-3.6 ■ 
2.7 
3.0 






0.2 
0.4 

, -rjO'-Ss: -/-- 


V 


Iql = 100 fiA ' 
Iql = 12 mA 
lOL = 24 mA 












Input Leakage Currant 


2.7-3.6 








juA 


<: V| <: 5.5V 


loz 


TRI-STATE I/O Leakage 


2.7-3.6 




±5.0 




S Vo ^ 5.5V 

V| = viH orViL 


lOFF 


Power Off Leakage Current 









100 


fiA 


V| or Vq = 5.5V 






'cc 


Quiescentlsupp^ Ciurrent 






1 ir-- 




20 


nA 


V| = VccorGND 




2.7-3.6 






±20 


1^ 


3.6 ^ (Vj, Vq) S 5.5V 


Alec 














Increase 1^ Ice per Input 


2.7-3.6 


1 








Vcc - o.6y 




1 ~ ^ 


^ i S 


„ 


0\!'' 


1 


; "i 


a^pelbtqsO no seqissia i»wo^ 





Ol 



AC EleCtrigalX!;hai;aCteriStiCS: see section 2 tor Test Methodology 



oylTIDOl 




Vcc 
(V) 


' , ' Ta= -40°CtO +85°C, 
Cl = SOpF 


uniis 


V MIn 


Max(Notei2) 


tpHL 
tpLH 


Propagation Delay 
Bus to Bus 


2.7 
3.0-3.6 


1.5 

1.5 


6.6 ' 
«.0 


, ns , ^ 


tPLH 


Propagation Delay 
Clock to Bus 


2.7 
3.0-3.6 


, . ,...0- 

1.S 


re ' 

8.3 
7.5 


ns 


A^PHL 
tpLH 


Propagation Delay 
SAB or SBA to An or Bn 


2.7 
3.0-3.6 


1.5 
1.5 


" 7.5 


' ns 


tpZH 
tpZL 


Output Enable Time 
OEBAtoAnOrSn ^ ' 


2.7 
.| 3j0^3.6 


1.5 
1.5 


8.3 
7.5 


ns 


tpHZ 
tpLZ 


Output Disable tiine 
OEBA to An or Bn 


3.0-3.6 


1.5 
1.5 


8.3 

'7.5 


ns 


tpZH 

tpzt 


Output Enable Time 
OEABtoAnOrBn 


2.7 
3.0-3.6 


1.5 


8.3 


ns 


tpHZ 
tpLZ 


Output Disable Time 
OEABtoAnOr Bn 


2.7 
3.0-3.6 






ns ,. 


ts 


S^pTime 


2.7 
3.0-3.6 


'A^ "■ 

2.5 

- .v.-;;2.S .., 




ns 


tH 


Hold Time 


2.7 

3.0-3.6 


1.5 

1.5 




ns 


iw 


Pulse Widtti 

— 1 


2.7 
3.0-3.6 


4.0 
4.0 


.-i J' t.i... 




tOSHL. 
•OSLH 


Output to Output Skew 
(Notel) 


3.0 




1.0 





Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. Tla^ 
specification spiles to any outputs swttctiing In tfie ssm^ direction^ either HIGH to LOW (tosHi) or LOW to HIGH (tosun). Parameter guaranteed by deiign' ~ 

Dynamic Switching Characteristics: See Section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 
(V) 



Typical 



Units 



Conditions 



VoLP 



Quiet Output Dynamic Peak Vol 



3.3 



0.8 



Cl = 50 pF, V|H = 3.3V, V|L = OV 



VOLV .. 



Quiet Output pynarjiic ValljaijVoL 



3.3 



0.8 



C|^ = SOpF.yiH = 3.3V. V|L = OV 



egBHs«J 0\l 3rAT8-lflT 



1 



Capacitance 





1 iJiM 










Symbol 


Parameter , 

^ 






Conditions 












Vex; = Open 
V| = OVorVcc 




C|N 


Input Capacitance 


7 


pF 














C|/o 


Input/Output Capacitance 






Vcc = 3.3V 
V| = OV or Vcc 




8 


pF 




CpD 






pF 


Vcc = 3.3V 
V| = OVorVcc 
F= 10 





9m 




3 T AT3-IH f fttn* laviaaarttiT 8h9Jnl epaJtoV ©klE-iUBiinoO <iqc 

^ -o . V C i. ^i, . . 
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Section 6 

LVX Translator Family 



6 
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Section 6 Contents 

LVX Translator Family Features 6-3 

74LVX324S 8-Bit Dual Supply Translating Transceiver with TRI-STATE Outputs 6-4 

74LVX4245 8-Bit Dual Supply Translating Transceiver with TRI-STATE Outputs 6-9 

74LVXC3245 8-Bit Dual Supply Configurable Voltage Interface Transceiver with TRI-STATE 

Outputs for 3V System 6-15 

74LVXC42^ 8-Bit Dual Sup(>ly Configurable Voltege Intertece Transceiver with TRI-STATE 

Outputs 6-21 

d noitoeS 
ylirnfi^i lOtslsnBiT XVJ 



6-2 



^ National ienoiisr 

LVX Translator Family --^ '^ ^ 

Low Voltage Dual Supply CMOS Translating Transceivers 



< 



o 
3 



Features 



Advantages 



Advanced 0.8 /i.m CMOS process 



Propagation delays as fast as 7 ns maximum 



Bi-directional interface between 3V and SV system ' ' 



Worlds as bus transceiver in 3V/5V mixed systems and also 
worlts like a 74 series 245 in the single supply system 



± 24 mA drive current 



Balanced drive, guaranteed incident wave switching into 50n 
transmission line 



Extended Vqc rttioe#oin2,7V:to 3.6V, compflilale yulliii j . 
JEClECStd.No.8-1B 



Fully characterized for unregulated battery operation 



Low standby current (50 fiA) maximum 



Saves power, extends battery life 



Patented Quiet Series ripiM reduction circuitry 



guaranteed simultaneous switching noise level and dynamic 
threshold performanoe 



Fle)(lbleV(3CB0perp' ^ " 

(LVXC) 



B ports and Vqcb allowed to float with Configurdlle^ 
Transceiver (LVXC) 



Allow8phigandreino«ePCMCIAcards(raaly''-t- •e^--' 



SOIC and QSOP packaging . . , 



Saves board space and weight 



.1., ,, ■■■ 



,S i,9 jS ,f 



Trn"; 



J 



I 



6-3- 




National 

SenniconcJuctor 



74LVX3245 

8-Bit Dual Supply Translating Transceiver 
with TRI-STATE® Outputs " 



General Description 

The LVX3245 is a dual-supply, 8-blt translating transceiver 
that is designed to interface between a 3V bus and a 5V bus 
in a mixed 3V/5V supply environment. The Transmit/Re- 
ceive (T/R) input determines the direction of data flow. 
Transmit (active-HIGH) enables data from A ports to B 
ports; Receive (active-LOW) enables data from B ports to A 
ports. The Output Enable input, when HIGH, disables both A 
and B ports by placing them in a HIGH Z condition. The A 
~ port interfaces with the 3V bus; the B port Interfaces with 
the 5V bus. 

The LVX3245 is suitable for mixed voltage applicatien&^uch 
as notebook computers using 3.3V CPU and 5V peripheral 
components. 



Features 

■ Bidirectional interface between 3V and 5V buses 

■ Inputs compatible with TTL level 

■ 3V data flow at A port and 5V data flow at B port 

■ Outputs source/sink 24 mA 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 

■ Available in SOIC and QSOP packages 

■ Implements proprietary EMI reduction circuitry _ 

1^ Functiorat^ eompstlbie with ttie 74 sertae ^ . ' 



Ordering Code: see sectionit . , 
Logic Sym|;!9l 



C^nection Diagram 



11 



Pin Assignment 
tor SOIC and QSOPy 





*2 


*J *4 *S *« *7 


OE 






T/R 






Bo B, 




Bj B^ Bj Bg B7 



I I I I I I I I 











"cc* ~ 


1 


24 




T/R- 


2 


23 


-NO 




3 


22 


— OE 


*1 - 


4 


21 


-Bo 




5 


20 




»3- 


6 


19 




*4- 


7 


ts 


-% 


*5- 


8 


17 


-B4 


«6- 


9 


16 


-85 


h- 


10 


IS 




6ND- 


11 


u 




&m- 


12 


13 


— GND 



TL/F/1 1620-2 



Pin Names 


Oeseilption 


OE 


Output Enable Input 


T/R 


Transmit/Receive Input 


A0-A7 


Side A Inputs or TRI-STATE Outputs 


B0-B7 


Side B Inputs or TRI-STATE Outputs 





SOiCJEDEC 


QSOP 


Order Number 




^<'< VX3245QSC 
^yX3245QSCX 


See MS Padcage Number 


IM24B 


MQAa4 



6-4 1 



Truth Table t .r. j.^ , 



Inputs 


■ I. - - — — 

Outputs 


OE 


T/H 


-1 -1 I 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
HIGH-Z State 



d.L lot n<TU«ttV«l'^<': ■''■><> 

- V . , ' ■ a. , ■ r 



< 



IsslfNB' Diagram 




vr.O 



*0 *I *2 *3 *4 *5 *6 *7 



OS 



1 










T)ir..' 




'"'■/'Li i 








'^1-4^- 





T/F/1ie20-4 



r 



fi.r+- 



r.o* 



i'TA''"2-!'-;T nil nm.' ' /■ ji 



please contact the National Semiconductor Sales 
Office/Dtstrlbutors for availability and specifications. 

Supply Voltage (Vcx;a.Vccb) _ ]' -asyii^tW 
DC Input Voltage (V|) ® Si. T/R -a^V to Vgob + 
DCInput/Output Voltage (V|/o) 3!n 
@ A(n) ^ - - 0.5V to VccA + 

@ B(n) - 0.5V to VccB + 0-5V 

DC Input Diode Current (I|n) ® OE, T/R ± 20 mA 

DC Output Diode Current (Iqk) ± 50 mA 

DC Output Source or Sini< Current (Iq) ± 50 mA 

DC Vcc or Ground Current 
per Output Pin Occ c Iqnd) x -/ ±50 mA 

ami Max Cun-ent @ Iqca y~\ ± 1 00 mA 

@ IccB ' ±200 mA 

Storage Temperature Range (Tstg) — 65°C to + 1 50°C 
DC Latch-Up Source or.Sink Current ,±300mA 

DC Electrical Characteristics 













74LVX3245 


74LVX3245 








Parameter 




VcCA 

CO 


VccB 
(V) 


Ta = +25°C 


Ta = -40"C 
to+8SX 


Units 


Conditions 












Typ 


Guaranteed Limits 






ViHA 


Minimum 
High Levei 


A(n), T/R, 
OE 


3.6 
2.7 


5.0 
5.0 




2.0 
2.0 


2.0 
2.0 


V 


VouT ^ 0.1V or 
S Vcc - .1V 


V|HB 


Input Voltage 


B(n) 


3.3 

3.3 


4.5 
5.5 




2.0 

2.0 


2.0 
2.0 




VlUA 


Maximum Low Levei 
Input Voltage 


A(n), T/R, 
OE 


3.6 
2.7 


5.0 
5.0 




0.8 
0.8 


0.8 
0.8 


V 


VouT ^ 0.1V or 
S Vcc -0.1V 


ViLB 




B(n) 


3.3 
3.3 


4.5 
5.5 




0.8 
0.8 


0.8 
0.8 




VOHA 


Minimum High Level 
Output Voltage 




3.0 
3.0 
2.7 
2.7 


4.5 
4.5 
4.5 
4.5 


2.99 
2.65 
2.5 
2.3 


2.9 
2.35 
2.3 
2.1 


2.9 
2.25 
2.2 
2.0 


V 


louT = -lOOfiA 
iOH = -24 mA 
lOH = -12 mA 
lOH = -24 mA 


VOHB 






3.0 

3.0 


4.5 

4.5 


4.5 

4.25 


4,4 


a A 




1-^ = - -lOOjaA 
: rnA 


VOLA 


Maximum Low Levei 
Output Voltage 




3.0 
3.0 
2.7 
2.7 


4.5 
4.5 
4.5 
4.5 


0.002 
0.21 
0.11 
0.22 


0.1 
0.36 
0.36 
0.42 


0.1 
0.44 
0.44 

0.5 


V 


louT =100 nA 
lOL = 24 mA 
Iql = 12 mA 
lOL = 24 mA 


VoLB 






3.0 
3.0 


4.5 
4.5 


0.002 
0.18 


0.1 
0.36 


0.1 
0.44 


V 


l0UT= lOOfiA 
lOL = 24 mA 


l|N 


Maximum input 
Leal<age Current 
@ OE, T/R 


3.6 


5.5 




±0.1 


±1,0 


fiA 


V| = VccB, GND 


■OZA 


Maximum TRI-STATE 
Output Leakage 
@ A(n) 


3.6 


5.5 




±0.5 


±5.0 


(j,A 


V| = V|u,V|H 

OE = VccA 

Vo = Vqca, GND 



Supply Voitage i 

Vcca 2.7V to 3.6V 

Vcce 4.5V to 5.5V 

Input Voitage (V|) @ SE, T/R OV to Vcce 
Input/Output Y-^^^u^ 

@A(n) OV to Vcca 

@B(n) 

Free Air Operating Temperature (Ta) 

74LVX -40°CtO+B5°C 

Minimum input Edge Rate (At/AV) 8 ns/V 

V|N from 30% to 70% of Vcc 

Vcc @ 3.0V, 4.5V, 5.5V 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametria values cleflnedin the "Electrical Characteristics" 
table are not guaranteed at the absolute rnaximum ratings. 
The "Recommended Operating Conditions" ^^s~w^t^^ 
the conditions for actual device operation. 



aymooi 


rarainvisr 

T -:' 


VCGA 
1 (V) 


VCCB 


Ta = + 25°C 


ta^ -we 

to +85°C 


Units 




lyp 


Guaranteed Limits 


'OZB 


Maximum TRI-STATE 

IVICIAIV 1 lUI II 1 1 1 1 1 r \ 1 1^ 

Output Leakage 














Vi = Vii Viu 

= Vrv^A 
'-'fc vcCA 


^ 3.6. 


5.5 




±0.5 


±5.0 


jiA 




@B(n) 














Vo = VccBi GND 


—a*OC 


Maximum 


B(n) 


3.6 


5.5 


1.0 


1.35 


1.5 








lccT'''lnP"' ® 


















A(n), T/P 
OF 














V| = VccA -0-6V 








'CCA 


Quiescent Vqca 
Supply Current 


3.6 


5.5 




5 


50 


IxA 


A(n) = VccAOrGND 
B(n) = VccB 0' GND, 
OE = GND, T/R = GND 
















'CCB 


QiiiescenLVoG 
Siilp^lyCurrenl 










8 






A(n) = VccAor 


GND 
GND, 
R = VccA 


e— ■ 


3.6 


5.5 




m 




B(n) - VccB 0' 
5E = GND, T/ 


VoLPA 
VoLPB 


Quiet Output Maximum 
Dynamic Vol 


3.3 
3.3- 


5.0 
5.0 




0.8 
1.5 




V 


(Notes 1,2) 




"OLVA 
VOLVB 


Quiet Output Minimum 

Dynamic Vql 


3.3 

3.3 


5.0 
5.0 




-0.8 
- 1 .2 




V 


(Notes 1 , 2) 


VlHDA 


Minimum High Level 


3.3 


5.0 




2.0 






(Notes 1,3) 


V|HDB 


Dynamic Input Voltage 


3.3 


5.0 




2.0 




V 




V|U)A 
ViLDB 


Maximum Low Level 
Dynamic Input Voltage 


..34! 


■-si.". 




0.8 




V 


v..(t ■* 'fe'lnie . 





tMadmum last duration 2.0 nw, one output loaded at a Ikiie. 

Note 1: Woret case package. t'5i,i feft iCS; >1 

Nola £ Max number of outputs defined as (n). Data Inputs are driven OV to Vcc level; one output at <iND^ 

Nel* 3: Max number of Data Inputs (n) switdilng. (n— 1 ) inputs switdiing OV to Vcc level. Input-under-l*«t saMdililg: Voc level to thresliold (Vihd), OV to thte^ld 
(Vild), f - 1 MHz. ~ 



- >5 



' • ■ ■ '.V I.? i.'^o . ■ :ii!j - ^ Or . • 
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AC Electrical Characteristics: see section 2 for Test Methodology 







74LVX3245 


74LVX3245 


74LVX3245 




Symbol 


Parameters 


Ta 

Cl 


= +25°C 
= 50 pF 


Ta = -40°CtO +85°C 
CL = 50pF 


Ta = -40Xto +85°C 
Cl= 50 pF 


Unlta 




"VccA = 
•VccB = 


3.3V 
5.0V 


"VcCA 
*VccB 


= 3.3V 
= 5.0V 


VcCA 
•VcCB 


= 2.7V 
= 5.0V 
















MIn 


Typ 


Max 


Min 


Max 


Min 




Max 




tPHL 


Propagation Delay 


1.0 


5.4 


8.0 


1.0 


8.5 


1.0 




9.0 


ns 


^PLH 


A to B 


1.0 


5.6 


7.5 


i.o 


,: fl.o 


1.0 




8.5 




















tPHL 
tpLH 


Propagation Delay 
BtoA 


1.0 
1.0 


5.1 
5.7 


7.5 
7.5 


1.0 
1.0 


8.0 
8.0 


1.0 

1.0 




8.5 
8.5 


ns 














tpZL 
tpZH 


Output Enable 
Time OE to B 


1.0 
1.0 


4.8 
6.3 


8.0 
8.5 


1.0 
1.0 


8.5 

9.0.,, 


1-0 

1.0 : 




9.0 
9.5 


m.y 


tpZL 


Output Enable 


1.0 


6.3 


8.5 


1.0 


S.0 


1.0 




9.5 


— ns - - 


*PZH 


Time CE to A 


1.0 


6.8 


9.0 


1.0 , 




1.0 




10.0 




*PHZ* 


Output Disable 
Time OE to B 


1.0 
1.0 


5.3 
4.2 


7.5 
7.0 


1.0 1 
1.0 i 


i 8.0 
7.5 


1.0 
1.0 




8.6 
8.0 


ns 


*PHZ 
tpLZ 


Output Disable 
Time SE to A 


1.0 
1.0 


5.3 

3;7 


8.0 

6^ r 


■ 1.0 
1.0 


8.& 

7.0 


1.0 




'9;0 

7.5 


ns 


tOSHL 


Output to Output 
Skew"' 




1.0 


1 ' 

\ ■ -. 

1.5 


- ^ 'l.5' '■. 


•t ■ 










Data to Output 


i , 1 r 


" 1 i 











•Voltage Range 5.0V Is 5.0V ±0.5V. ! ' • ' " ■ ' 

"Voltage Range 3.3V Is 3.3V ± 0.3V. • - 

***Skew Is defrned as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
apecHkatlon applies to any outputs switchi ng In th e same dlre dio^, aMMi Hign to LO W (tosHtJ or LOW to HI GH (Iq slh). Parameter guaranteed by design. 



Symbol 


Parameter''t:ii>' " icp! = i 




Units 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 


C|/0 


Input/Output 
Capacitance 


15 


pF 


VccA = 3.3V 
VccB = 5.0V 


CpD 


Power Dissipation 
Capacttanee 


A -»■ B 


55 


pF 


VccB = 5.0V 
VCCA = 3.3V 


B A 


40 



eJuqr*. hiaO to 11-:"^^ vj^ '■ 



Oppla 



at 10 MHz 



8-Blt Dual Supply Translating Transceiver 

The LVX3245 is a dual supply device capable of bidirection- 
al signal translation. This level shifting ability provides an 
efficient Interface between low voltage GPU local bus with 
memory and a standard bus defined by 5V I/O levels. The 
device control inputs can be controlled by either the low 
voltage CPU and core logie or a im arbitrator wtti SV i/0 
levels. 

Manufactured on a sub-micron CMOS process, the 
LVX3245 Is ideal for mixed voltage applications such as 
notebook computers using 3.3V CPU's ami SV peripMal 
devices. 



REDUCED VOLTACE CPU LOCAL BUS 



LVX3245 



EISA - ISA - MCA 
(SV 1/0 LEVELS) 



TL/F/118S0-3 
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National 

SeifriGOfiiiiMior 



74LVX4245 ' 
8-Bit Dual Supply Translating Transceiver 
with TRI-STATE® Outputs 



General Description 

The LVX4245 is a dual-supply, 8-bit translating transceiver 
that is designed to interface between a 5V bus and a 3V bus 
in a mixed 3V/5V supply environment. The Transmit/ Re- 
ceive (T/R) input determines the direction of data flow. 
Transmit (active-HIGH) enables data from A ports to B 
ports; Receive (active-LOW) enable data from B ports to A 
ports. The Output Enable input, when HIGH, disables both A 
and B ports by placing them in a HIGH Z condMon. The A 
port interfaces with the SV tKit; ths B intafacas iMth g 
the 3V bus. ■ ' '—J- — 

The LVX424^iis suitable for mixed voltage applications such 
as laptop computers using 3.3V CPU's and 5V LCD dis- 
plays. 



Features 

■ Bidirectional interface between 5V and 3V buses 

■ Control inputs compatible with TTL level 

■ 5V data flow at A port and 3V data flow at B port 

■ Outputs source/sink 24 mA at 5V bus; 12 mA at 3V 
bus 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 

■ Available in SOIC and QSOP packages 
4P Implements 

! circuitry T 
Fura^ionai^ compatibie^witli the 74 series 245 



Ordering Code: SeeSectionll 
Logic Symbol 



1 


1 


1 11 1 M 






*2 *3 ^4 *5 *» *r 


OE 














^ Bg Bg By 





1 1 1 1 1 1 1 1 




TUF/11S40-1 


Pin Names 


Description 


OE 


Output Enable Input 


T/R 


Transmit/Receive Input 


A0-A7 


Side A Inputs or TRI-STATE Outputs 


B0-B7 


Side B Inputs or TRI-STATE Outputs 



Connedfon Dtagram 



Pin Assignment 
for SOIC and QSOP 













1 


24 


— VccB 


T/R- 


2 


23 


~ ^CCB 


*o- 


3 


22 


— OE 


Al - 


4 


21 


-Bo 


A2- 


5 


20 


-B, 


*3- 


6 


19 


-Bj 


A4- 


7 


18 


-h 


*5- 


8 


17 


-B4 


*6- 


9 


16 


-85 


A7- 


10 


15 




GND — 


1 1 


14 


-87 


GND- 


12 


13 


-GND 





SOICJEDEC 


QSOP 


Order Number 


74LVX4245WM 
74LVX4245WMX 


74LVX4245QSC 
74LVX4245QSCX 


See NS Padcage Number 


M24B 


MQA24 
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Truth Table 



Inputs 


Outputs . 


9E 


T/H 


L 
L 


L 
H 


Bus B Data to Bus A 
Bus A Data to Bus B 



Logic Diagram 



etuqJuO ®3TATa-.flT rlJIw 

*2 *3 *4 *5 *6 *7 



T/Rf 




" [^ "[^ "[^ "[^ ^ 



Pa" ^Zr TJ" 



TUF/11S40-6 



lodrnyS oieoJ 



1ft — ! rc 



30 - J'S 
J 



1' 



MM LoJJ, 



^' 4' s« J* ;* 



a!- :'i t"- r' 

■7TTTTTTT 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National .Semiconductor Sales 
Oftice/QtotiObutors for avalMMIIwiiftd specifications. 

Supply Voltage (Vcca.Vcx;b) _ 
DC Input Voltage (V|) @ CE, T/R 
DC Input/Output Voltage (V|/o) 
«A(n) 

DC mpUfDIode Current (I|n) @ 5E, T/R 
DC Output Diode Current (Iqk) 
DC Output Source or Sink Current (Iq) 
DC Vcc or Ground Current 

per Output Pin (Ice or Ignd) 

and Max Current @ Icca 

® IcCB 

storage Temperature Range (Tstg) 
DC Latch-Up Source or Sink Current 
Note: The "Absolute Maximum Ratings 
beyond which ttie safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
ihOJiaaiMVsns for actual device operation. 

DC Electrical Characteristics 



0.5V to +7.0V 
0.5VtoVccA + 0.5V 

O.SVtoVccA + o.5y 
0.5VtoVcc8]+ 0-5V 

±50 mA 
±50 mA 

±50mA 
± 200 mA 
±100 mA 
-65^t0 +150°C 
±300 mA 
are thoso values 



Recommended Op erating 
Conditions ^ 



Supply Voltage: 
■' • VccA 

VcCB 

Input Voltage (V|) ® OE. T/R 
Input/Output Voltage (Vj/opTs^ : .' 

@ A(n) 

® B(n) 

Free Air Operating Temperature (Ta) 
74LVX 

Minimum Input Edge Rate (At/AV) 
V|N from 30% to 70% of Vqc 
Vcc ® 3.0V, 4.5V, 5.5V 

d.a I ii. ' 



4.5Vte'&BV ' 
2.7V to 3.6V 

OVtoVccA 

OVtoVccA 
OVtoVccB 

-40°CtO +85°C 
8 ns/V 

J"f}_\ ^ 




yG»' hiatiiOtot; ...' j~ -V 



~Symlidr 




»CCA 
(V) 


VccB 
(V) 


74i.\n 


4245 


74LVX4245 




bondiUcnw - 


1 


J 






Ta= -40°C 








Units 






Typ 


Guaranteed Limits 


ViHA 


Minimum 
High Level 
Input Voltage 


A(n), T/R, 
OE 


5.5 
4.5 


3.3 
3.3 




2.0 
2.0 


2.0 
2.0 


V 


VoUT i 0.1V or 


VlHB 


B(n) 


5.0 

5.0 


3.6 

2.7 




2.0 
2.0 


2.0 
2.0 


Vila 


Maximum Low Level 
Input Voltage 


A(n), T/R, 
OE 


5.5 
4.5 


3.3 
3.3 




0.8 
0.8 


0.8 
0.8 


V 


VouT ^ 0.1V or 
^ Vcc -0.1V 


ViLB 


B(n) 


5.0 

5.0 


2.7 
3.6 




0.8 
0.8 


0.8 
0.8 


Vqha 


Minimum High Level 
Output Voltage 


4.5 
4.5 


3.0 
3.0 


4.5 
4.25 


4.4 
3.86 


4.4 
3.76 


V 


'out = -100 (iA 
'oh = -24 mA 


Vqhb 


4.5 
4.5 

4.5 


3.0 
3.0 

2.7 


2.99 
2.8 

2.5 


2.9 
2.4 

2.4 


2.9 
2.4 
2.4 


V 


•out = —100 nA 
Iqh = -12 mA 

Iql = - 8 mA 


VOLA 


Maximum Low Level 
Output Voltage 


4.5 
4.5 


3.0 
3.0 


0.002 
0.18 


0.1 
0.36 


0.1 
0.44 


V 


louT =100nA 
Iql = 24 mA 


VOLB 


4.5 
4.5 
4.5 


3.0 
3.0 
2.7 


0.002 
0.1 
0.1 


0.1 
0.31 
0.31 


0.1 
0.4 
0.4 


V 


'0UT= 100 fiA 
Iql = 12 mA 

Iql = 8 mA 


l|N 


Maximum Input 
Leakage Current 
@ GE, T/R 


5.5 


3.6 




±0.1 


±1.0 


fi.A 


V| = VccA. GND 


■oza 


Maximum TRI-ST ATE 
Output Leakage 
• A(n) 


5.5 


3.6 




±0.5 


±5.0 


p,A 


V| = V,L,V|H 

0E = VccA 

Vo = VccA,GND 



*fl 



DC Electrical Characteristics (Continued) 











>4LVX4a«' ' 


74LVX4245 






Symbol- 


Paraiiwter 


•CCA 
(V) 


VCCB 
(V) 


— ' — 

Ta = 


Ta = -40°C 
to +85°C 


Units 


l---C./i-.>M -i.hSiil 










Typ 


Guaranteed Limits 






IQZB 


Mavimi im TQI QTATP 

iviaximuiTi 1 rii-o t n \ c 

Output Leakage 
@B(n) 


5.5 


3.6 




±0.5 


±5.0 


/i,A 


\/. — \/.. \/.. . 

V| - V|L, V|H 
OE = VccA 
Vo = VccB. GND 




MspMiiiuiTi ICCT' inpui 

@ A(n), T/M, ?5E 


5.5 


3.6 


1.0 


1 .35 


1.5 


mA 


V| - VcCA «:■'» 






Input ® B(n) 


5.5 


3.6 




0.35 


0.5 


mA 


V| = VccB - 0.6V 


ICCA 


Quiescent VccA 
Supply Current 


5.5 


3.6 




8 


80 


jaA 


A(n) = VccAOrGND 
B(n) = VccBOrGNDi 

Ub — uNU I/H — (jNU 


ICCB 


Quiescent Vqcb 

ClmMlu MiB— lit 

ouppiy Oui 1 Ol II 


9.0 


O.D 




5 


— . 'jw ■ 

50 

J ■ 'It 


fiA 


A(n) = VccAOrGND 
mnj — VcCBOrtaNU, 
UE = GNDT/R = VccA 


VoLPA 

VqlPB 


f^t ilaf Ol rtni it hAawlmi itm 

uuisi wuipul Maxirnum 

Dynamic Vol 


R n 
o.u 

5.0 


O.J 

3.3 




1.5 
0.8 




V 


tNoies 1 , ' ' ^ ■ -J' ;i 


VOLVA 
VoLVB 


Quiet Output Minimum 
Dynamic Vql 


5.0 
5.0 


3.3 
3.3 




-1.2 
-0.8 


.v.- 


V 


... 

(Notes 1,2) 


V|HDA 
VlHDB 


Minimum High Level 
Dynamic Input Voltage 


5.0 
5.0 


3.3 
3.3 




2.0 
2.0 




V 


(Notes 1,3) 

■ ■ . .J 


V|LDA 


Maximum Low Level 


5.0 


3.3 




0.8 




V 


(Notes 1.3) i 


ViLDB 


Dynamic Input Voltage 


5.0 


3.3 




Q.8 







tMaxliniim test duration ZO rns, ^ loadad at a ttna 

Note 1: Worst case package. 

Note 2: Max number of outputs defined as (n). (Ma inputa are drtwsn oy^ to Vcc level: one o^ — 

Not* 3: Max nuini>er of Data Inputs (n) switching, (n- i) Inputs switching OV to Vcc level. lnput^Jnder-test switching Vcc level to thfBshold(W|M3),iOV to threslnid 



Aft ^ / 



BHO ■ 



• ATS ■ .t; 



.J_- 



AC Electrical Characteristics: see section 2 for rest Methodology 



Symiwl 


Parameters 


74LVX4245 


74LVX424S 


74LVa4z45 


Unite 


Ta=+25X . 
Cl - 50 pF 
•VcCA = 5V 
"VccB = 3.3V 


Ta = -40°Cto +85X 
Cl = 50 pF 
•VcCA = 5V 
"VcCB = 3.3V 


Ta = -40°Cto +85'C 
Cl = 50 pF 
•VcCA = 5V 
Voce = 2.7V 


Min Typ Max 


Min Max 


Min Max 


•PHL 
tPLH 


Propagation Delay 
AtoB 


1.0 5.1 8.5 
1.0 5.3 8.5 


1 .0 9.0 
1.0 9.0 


1.0 10.0 
1.0 10.0 


ns 


tpHL 
tpLH 


Propagation Delay 
BtoA 




1.0 5.4 8.5 

1.0 5.5 8.5 


1.0^ 9.0 
1.0 9.0 


1.0 1 0.0 

1.0 10.0 


ns 


•PZL 
'PZH 


Output Enable Time 
OEtoB 




1.0 6.5 10.0 
1.0 6.7 10.0 


1.0 10.5 
1.0 10.5 


1 .0 1 1 .5 

1.0 11.5" 


ns 


•rat 


Output Enable Time 
OEtoA ' 


1,0 5.2 9.0 
1.0 5.8 9.0 


1.0 9.5 
1.0 9.5 


1.0 10.0 
1.0 10.0 


ns 


tPHZ 
tpLZ 


Output Disable Time 

(Jt 10 D 


1.0 6.0 9.5 
1.0 3.3 6.5 


1.0 10.0 
l.U f.U 


1.0 10.0 

l.U r.O 


ns 


tpHZ 
tpLZ 


Output Disable Time 
OEtoA 


1.0 3.9 7.0 
4^ 2.9 6.6 


1.0 7.S 
1.0 7.0 


1.0 7.S 
1.0 7.5 


ns 


tOSHL 
•OSLH 


Output to Output 
Sl<ew'" 
Data to Output 


1.0 1.5 1 

U VW 1-1 j 


1.5 


1.5 


ns 



< 

X 



ro 
in 



•Voltage Range 5.0V is 5.0V ±0.5V. ".'S 
"Voltage Range 3.3V is 3.3V ±0.3V. 

**Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. Tfie 
sfjecification applies to any outputs switching in the same direction, either HIGH to LOW (tosfj^ or LOW to HIGH (tosLH)- Parameter guaranteed by 



<1J ■ ,» AJi^ 



Capacitance 



0\i ;-j 



Symbol 




Typ 


Units 


Conditions 




C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 




C|/0 


Input/Output 
Capacitance 


15 


pF 


VccA = 5.0V 
VcCB = 3.3V 


1 
1 


CpD 


Power Dissipation 
Capacitance^'^ ' 


B-*A 


55 


pF 


VccA = 5.oy 


1 




A-»B 


40 


pF 


VcCB =f 3.^ 




CpD is measure 


d at 10 MHz 


• ! 











8-Bit Dual Supply Translating Transceiver 

The LVX4245 is a dual supply device capable of bidirection- 
al signal translation. This level shifting ability provides an 
efficient interface between low voltage CPU local bus with 
memory and a standard bus defined by 5V I/O levels. The 
device control inputs can be controlled by either the low 

voltage GPU and Oor9M^igg^)A|W«rttM%fMl,^p,.». -najayq , oJtt cirt i\ 

levels. 

Manufactured on a sub-micron CMOS process, the 
LVX4245 is idetU for mixed voltage applications such as 
notebook computen ualna 3.3V CPU's and 5V paifphemi 

devices. 



LOCAU BUS 



/X4245 I 



LVX4245 

77^ 



EISA - ISA - MCA 
(5V I/O LEVELS) 



TL/F/1 1540-3 



Ht4«iR9^ VQC- " Mill ^' unvt^fi uy ov iiiu 

P-Channel transistor in 3V ICs will conduct causing current 
flow from I/O bus to the 3V power supply. The resulting high 
current flow can cause destruction of 3V ICs through latch- 
up effects. To prevent this problem, a current limiting resis- 
tor is used typically under direct connection of 3V ICs and 
5V ICs, but it causes speed degradation. 
In a better solution, the LVX4245 configures two different 
output levels to handle the dual supply interface issues. The 
"A" port is a dedicated 5V port to interface 5V ICs. The "B" 
port is a dedicated port to Interface 3V ICs. figure 1 shows 
how L,\^424,5 fits into a system with 3V sgb^stem and sy 

«*»v«»fii,' , , .r,.. 



O.r 
(i.t 



T 



center 20 pins are also pin compatible to 74 series 245, as 
shown in Figure 2, the designer could use this device in 
either a 3V system or a 5V system without any further work 



to re-layout the board. 



I 



LVX4245 




^CCB 


(T/f) DIR - 

■ - ' - Ai- 

' ^- 

*2- 




^CCB 

— ENABLE 




— Bo 

— Bl 


*3- 
, *4- 

- - Aj- 

••" *6- 


74_245 


— Bj 

— h 




— h 

— h 


GND- 




— h 


GND— I 


— OND 



r 



TL/F/11540-. 

FIGURE 2. LVX4245 Pin Arrangment is Compatible to 
.IJL'I ;vi_ai*»ln 74 Series 245 



5,1 



5V 



KEYBOARD 
CONTROLLER 



SUPER I/O 



TRANSCEIVERS 



PCMCIA 
CONTROLLER 



VGA 



MICROCHANNEL/ 
GISA/SA/AT 
SV BUS 



\* H 

A PORT 

A0:A7 



0,» 



3V LOGAL 
BUS 



* H 

B PORT 
B0:B7 



-.- 01' • .-■JOly ' 



3V 



CACHE SRAM 



CPU, 386/48S 



BIOS..,. 




RE1.LV3(4245Fltolntoa Syrtamwflh^V'^£^JMiMHMa9«^i^^ ' ' 



I 



V" 



lart&(1a>'>9<l V3 bOB a'U^lO Vi,£, yn»«' aialf.;c. 



^National — 

Semlcond^ictor e , 



74LVXC3245 
8-Bit Dual Siipply Configurable Voltage liiterface 
Transceiver With T^I^StATE^-OtittiiifiarfGir 3V System 



o 

KB 



General Description 

The LVXC3245 is a 24-pln dual-supply, 8-blt configurable 
voltage interface transceiver suited for PCMCIA and other 
real time configurable I/O applications. The Vqca P>n aC' 
cepts a 3V supply level. The A port is a dedicated 3V port. 
' The VccB pin accepts a 3V-to-5V supply level. The B port Is 
iconfigured to track the Vccb supply level respectively. A 5V 
level on the Vcc pin will configure the I/O pins at a 5V level 
and a 3V Vcc will configure the I/O pins at a 3V level. The A 
port should interface with a 3V host system and the B port 
to the card slots. This device will allow the Vccb voltage 
source pin and I/O pins on the B port to float when OE is 
HIGH. This feature is necessary to buffer data to and from a 
PCMCIA socket that permits PCMCIA.cards to be inserted 
'|wd remove^ during norr^ opemlSmi * 



Features rrs-i'isia ,>i;, 

■ Bidirectional interface between 3V and 3V-to-5V buses { 

■ Control inputs compatible with TTL level 

■ Outputs source/sink up to 24 mA 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance I 

■ Available ifl SOIC and QSOP packages i 

■ Implements pate nted Cfe ja i Series EMI reduction 
circuitry; ' | 

■ Flexible Vccb operating rainge 

■ Allows B port' and Vccb to float simultaneously when 
OE is HIGH ! 

■ Functionally compatible with the 74 serie^'24S ' 
III 

-3 ii; 



Ordering Code: See Section 11 
Logic Symbol 

I I I I I I I I 



Connection Diagram 



Pin Assignment for 
SOIC and QSOP 



*0 *1 *2 *3 *4 *5 *6 *7 



— O OE 

— T/R 



B2 Bj Bg Bg By 

I I I I I I I I 



TiyF/12008-1 



Pin Names 


Description 


OE 


Output Ensibie Input 


T/R 


Transfflit/nsceive Input 


A0-A7 


Side A Inputs orTRI-STATE Outputs 


B0-B7 


Side B Inputs or TRI-STATE Outputs 











VccA- 


1 


24 


— ^CCB 


T/R- 


2 


23 


-NC 


*o- 


3 


22 


-OE 


*t- 


4 


21 


-Bo 


Aj- 


5 


20 




*3- 


6 


19 




A4- 


7 


18 


-h, 


*5- 


8 


17 


-B4 


*6- 


9 


16 


-% 


*7- 


10 


ts 


-% 


GND — 


tt 


14 


-B7 


GND- 


12 


13 


-GNO 





SOICJEDEC 


QSOP 


Order Numtjer 


74LVXC3245WM 
74LVXC3245WMX 


74LVXC3245QSC 
74LVXC3245QSCX 


See MS Padoge Number 


M24B 


MQA24 
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Truth Table 







OE 


T/R 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


HIGH-Z State 







Logic Diagram 




*0 *l *2 *3 ** *5 *6 *7 



J ia .yL.,] 






TiyF/12008-4 



i i I i i I 



f'T- 



HI 



ill. . ■.r. r . . .-; 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 



Supply Voltage (Vqca. Vccb) 
DC Input Voltage (V|)®CEjT/R 
DC Input/Jj^ut Vc|^e (V|/o) 
® An ~ 

®Bn , - , - 

DC Input Diode Curr. ftx) ®OE, T/ff 

DC Output Diode Current(loK) 

DC Output Source or Sink Current (Iq) 

DC Vcc or Ground Current L 

per Output Pin (Ice or Iqnd) 

and Max Current 

Storage Temperature Range (Tstg) 
DC LatcthC|p Sot«x» or Sink Cun-ent 



-0.5yto+7.0V 
P-5¥t8.V^"+a5V 

O^VtoVccA + 0-5V 
0^$VtoVccB«-6V 

hzatoAi. 

;±50mA 
±50 mA 

±50mA 
± 200 mA 
-65°Cto +150°G 



- 4— 



.1 



I- 



Recommended Operating 
Conditions 

Supply Voltage Vcca 2.7V to 3.6V 

-MMnnti^ (Vcca ^ Vccb) 

Vccb a.ovtos.sv 

Input Voltage (V|) ®OE,T/R OV to Vcca 

Input Output Voltage (V|/o) 

@i^n ' OV to Vcca 

®Bn , OV to Vccb 

Free Air Operating Temperature (Ta) -40°C to + 85°C 

Minimum Input Edge Rate (AV/ At) 8ns/V 
Vi(4 ,from 30% to 70% of Vcc 

ivcc®!3.ov. 4^. 5^y 

fjotd: 77w "Atsdiute Maximum Rat^igs" are tfiose values 
beyond which the safety of the dmhe cannot be guaran- 
teed. The device should not be ope rate d at th^ttmits. The 
parametric values defined: h tlte "EbdricakOtiaracteristics" 
^Ue are not guara^ee^gt pie absolute ofgriP^if ratings. 
Tfm-l3econ)metii^^fSlaeiatog.Ci(»HMcma'\klMi¥ilde 
the conditions for aotufU ^vfoe opfff^mi e^. I i^^.y 



vSC Eiectricai Characteristics 



Symbol 


Parameter 


Vcca 

(V) 


Vccb 

(V) 


74LVXC3245 


74LVXC3245 


Units 


Conditions 


Ta = 


25°C 


Ta = -WC 

to +85°C 








Typ 


Gu&i 


anteed Limits 




" iViftll "'1 yj 


"iiw ■ 


Miitimcim High 


An, 


2.7 


3.0 




2.0 


2.0 








Level Iri^vit . 
Vot&(|e " 


SE 
T/R 


^ n 
3.6 


3 6 
5.5 




2.0 
2.0 


2.0 ' ' 
2.0 


V 


VoUT < 0.1V 
or 
















VlHB 




Bn 


2.7 
3.0 

3,ft- - 


3.0 
3.,6. 

..Us:. 




2.0 
2.0 
3.85 


2.0 
2.0 

3^ - 


sVcc - 0.1V 














Vila 


Maximum Low 
Level Input 
Voltage 


An, 
OE 
T/R 


2.7 
3.0 
3.6 


3.0 
3.6 
5.5 




0.8 
0.8 
0.8 


0.6 
0.8 

0.8 


V 








VouT S 0.1V 
or 


V,LB 


Bn 


2.7 


3.0 




0.8 


0.8 




3.0 
3.6 


3.6 
5.5 




0.8 
1.65 


0.8 
1.65 




SVcc-0.1V 


VOHA 


MiMmurrf High Level 
Output Voltage 


3.0 
3.0 


3.0 
3.0 


2.99 
2.85 


2.9 
2.56 


2.9 
2.46 




lour = -lOOfiA 
loH = -12 mA 






3.0 
2.7 


3.0 
3.0 


2.65 
2.5 


2.35 
2.3 


2.25 
2.2 


V 


loH = -24 mA 
Iqh = -12 mA 
loH = -24 mA 






2.7 


4.5 


2.3 


2.1 


2.0 


VOHB 


3.0 


3.0 


2.99 


2,9 


2.9 




lour = -lOO^A 

loH = "12 mA 
loH = -24 mA 
lOH = -24 m A 




■•■ ~ -■ - . 


3.0 
3.0 
3.0 

'•tfr*> r - 


3.0 
3.0 
4.5 


2.85 
2.65 
4.25 


2.56 
2.35 
3.86 


2.46 
2.25 
3.76 


V 


VOLA 


Maximum Low Level 
Output VoNage 


3.0 
3.0 
2.7 

2.7 


3.0 
3.0 
3.0 
4.5 


0.002 
0.21 
0.11 
0.22 


0.1 
0.36 
0.36 
0.42 


0.1 
0.44 
0.44 
0.5 


V 


birr - 100 nA 
Iql = 24 mA 
lOL = 12 mA 

Iql = 24 mA 


VOLB 






3.0 


3.0 


0.002 


0.1 


0.1 




Iqut = lOOfiA 








3.0 


3.0 


0.21 


0.36 


0.44 


V 


Iql = 24 mA 








3.0 


4.5 


0.18 


0.36 


0.44 




Iqu = 24 mA 



in 



DC Electrleal Characteristics (Continued) 



Synibol 










74LVXC3245 


74L.VXC3245 






Parameter 




Vcca 

(V) 


VccB 
(V) 


Ta = +25°C 


T/< 4irc 
to + ere 


Units 


Condition* 












Typ 


Guaranteed Limits 






l|N 


Maximum Input 

Leakage Current @ 
OE, T/R 




3.6 
3.6 


3.6 
5.5 




±0.1 

±0.1 


±1.0 
±1.0 


/U.A 




lOOf^ 


Maximum TRI-STATE 
Output Leakage 

@An ' Vf.'. . 


3.6 
3.6 


3.6 
5.5 




±0.5 
±0.5 


±5.0 
±5.0 


fA 


V| = V|L.V|H, 

0E = Vcca 

Vn = GND 


loZB 


Maximum TRI-STATE 
Output Leakage 

@Bn 


3.6 
3.6 


3.6 
5.5 




±0.5 
±0.5 


±5.0 
±5.0 


f.A 


V| = ViL.V,H. 

OE = Vcca 

Vo = VccB. GND 


Alec 


Maximum 


Bn 


3.6 


5.5 


1.0 


1.35 


1.5 


mA 


V| = VcCB-2.1V 




fcc^tnput 


All Inputs 


3.6 


3.6 




0.35 


0.6 


Vi = Vcc-cev 


ICCA1 


Quiescent Vqca «> 
Supply Current 
as B Port Floats 


3.6 


Open 




5 


50 


fiA 


An = Vcca or GND 

Bn = Open, 0E = Vcca. 

T/R = Vcca. Vccb = Open 


'CCAZ 


Quiescent Vcca 




3.6 


3.6 




5 


50 


fiA 


An = Vcca or GND, 




Supply Current 





3.6 


5.5 




5 


50 


Bn = Vccb or GND, 
OE = GND, T/R = GND 




Quiescent Vcce 
















An = Vcca or GND, 
Bn = Vccb or GND, 

OE = GND, T/R = Vcca 


ICCB 




3.6 


3.6 




5 


50 


nA 




1 


3.6 


5.5 




8 


80 




VoCf* 


Quj^t Output 
<Ma)dinum Ipynatnic |- 




3.3 
3.3 


3.3 
5.0 




0.8 
0.8 




V 


(Notes 1,2) 
















VOLPB 


Vot'' ' 1 




3.3 

3.3 


3.3 
5.0 




0.8 

1.5 




V 


(Notes 1,2) 




















VOLVA 


Quiet Output i 
Minimum Dynamic ' 




3.3 
3.3 


3.3 
5.0 




-0.8 
-0.8 




V 


(Notes 1, 2) 




■Vot ' 1 1 


3.3 


3.3 




-0.8 




V 


(Note^l^ 








3.3 


5.0 




-1.2 






1 "T-' 


V'^^ 

VlHDA 


Minimum High 
Level Dynamic 




3.3 
3.3 


3.3 
5.0 




2.0 

2.0 




\/ 
V 


(Notes 1,3) 1 


V|HDB 


Input voltage i 


3.3 
3.3 


3.3 
5.0 




2.0 
3.5 




V 


(Notes 1 , 3) 


ViLDA 


Maximum Low 
Level Dynamk: 




3.3 
3.3 


3.3 
5.0 




0.8 
0.8 




V 


(Notes 1,3) 


ViLDB 


Input Vblt^e 1 




3.3 
3.3 


3.3 
5.0 




0.8 
1.5 






(Notes 1,3) ' 


TlJO' t t 


9 






V 



Note llJWorst cue package. 

Note 2: Max number of:output8 defined as (n). Data inputs are driven OV to Vcc level; one output at GND. 
Note 3: Max nmnber o^ pat * I n pyte (n) switching, (n-1) Inputs switching OV to Vcc Iv^'- Input-under-test switching: 
(V|U3). f - 1 MHz. i I 



Vcc level to ttireshold (V|hd). QV to threshold 



M>.0 



I SCO 



.1 ^1 

rs; ..1 

I 8!.0 



3 A 



as 

0.f 



6-tB 



AC Electrical Characteristics: See Section 2 for Test Methodology 



Symbol 




74LVXC324S 


74LVXC3245 


74LVXC3245 


74LVXC3245 


Units 


Ta = +25°C 
Cl = 50 pF 
VcCA = 2.7V-3.6V 
VccB = 4.5V-5.5V 




Ta = -40°Cto +85°C 
Cl = 50pF 
VccA = 2.7V-3.6V 
VccB = 4.5V-5.5V 


Ta = +25°C 
Cl = 50 pF 
VccA = 2.7V-3.6V 
VcCB = 3.0V-3.6V 


Ta = -40Xto +85°C 
Cl = 50 pF 
VccA = 2.7V-3.6V 
VccB = 3.0V-3.6V 


(No^e^) 


Max 


Min Max 


.JV^'. "a* 
(Note 2) 


Min Max 


•PHL 
VlX 


Propagation Delay 
AtoB 


1.0 4.8 
1.0 - 3.9 


8.0 
6.5 


1.0 8.5 
1.0 7.0 


1.0 5.5 8.5 
1.0 5.2 8.0 < 


1.0 9.0 
1.0 8.5 


ns 


'PHL 
*PLH 


Propagation Delay 
BtoA 


1.0 .3.8 
1.0 4.3 


6.5 
7.5 


1.0 7.0 
1.0 8.0 


1.0 4.4 7.0 
1.0 5.1 7.5 


1.0 7.5 
1.0 8.0 


ns 


•PZL 
*PZH 


Output Enable Time 
OEtoB 


1 .0 4.7 
1.0 4.8 


8.0 
8.5 


1.0 8.5 
1.0 9.0 


1.0 6.0 9.0 
1.0 6.1 9.5 


1.0 9.5 
J.O 10.0 


ns 


•PZL 
'PZH 


Output Enable Time 
OEtoA 


1.0 5.9 

1.0 5.4 


9.5 
9.0 


1.0 10.0 
1.0 9.5 


1.0 6.4 10.0 
1.0 5.8 9.0 


1.0 10.5 
1.0 9.5 


ns 


tpHZ 
tpLZ 


Output Disable Time 
QEto B 


1.0 4.0 
1.0 3.8 


8.0 
7.5 




1.0 8.5 
1.0 8.0 


1.0 g.3 9.5 
1.0 4.5 8.0 1 


1.0 10.0 
'1.0 8.5 


ns 


*PHZ 
tpLZ 


Output Disable Time 
OEtoA 


1.0 4.6 
1.0 3.1 


9.5 
6.5 




1.0 10.0 
1.0 7.0 


1.0 5.2 9.5 
1.0 3.4 6.5 


1.6 10.0 
1.0 7.0 


ns 


toSHL 
tOSLH 


Output to Output 
Skew* 

DatatoOutiMt 


1.0 


1.5 




1.5 


1.0 1.5 


1.5 


ns 



< 

X 

o 

CO 

lo 



Hoi* 1: Typical value* at VccA - 3.3V; Vgcs = 5.(IVe25^ 
Not* 2: Typical value* at VccA = 3.3y, ,VccB = 3.3V 25^. 

'Skew is defined as tl^ absoluts value of the differei«» betw^ the actual prapatwtion delay for any tim separate outputs of the same dsvlca. The 
> to any outputt saiitcMng In the same dlracHani ellhef HIGH to LOW (IosmO or LOW to 



C^iflii&cltance 



Symbol 










C|N 


Input Capacitance 


4.S 


pp 


Vcc = Open 


C|/o 


Input/Output Capacitance 


10 


pF 


VcCA = 3.3V 
VccB = 5.0V 


CpD 


Power Dissipation 
Capadtanoe 


A-*B 


50 


pF 


VccB = 5.0V 
VcCA = 3.3V 


B->A 


40 


pF 



' VJ ar T 



CpD Is maaawsd at 10 14Hz. 



6 



74LVXC3245 



SD(0il5) 



PCMCIA 2.0 
JEIDA 4.1 
COMPATIBLE 
CONTROLLER 



POWER SWITCHES 



1 — r 



5V V„ 3V Vc, 



SDC0:15) 



lofeffimii'H 



, 4 



OPTIONAL 



TL/F/ 12008-3 



The LVXC3245 is a 24-pin dual supply device well suited for 
PCMCIA configurable I/O applications. Ideal for low power 
notebook designs, the LVXC3245 consumes less than 
1 mW of quiescent power in all modes of operation. The 
LVXC3245 meets all PCMCIA I/O voltage requirements at 
5V and 3.3V operation. By tying VccB of the LVXC3245 to 
the card voltage supply, the PCMCIA card will always expe- 
rience rail to rail output swings, maximizing the reliability of 
the interface. 



The VccA pin on the LVXC3245 must always be tied to a 3V 
power supply. This voltage connection provides internal ref- 
erences needed to account for variations in Vqcb- When 
connected as in the figure above, the LVXC3245 meets all 
the voltage and current requirements of the ISA bus stan- 
dard (IEEE_P|®?)L. 




National 

Sendcondudor 



I — 



< 

X 

o 



74LVXC4245I 

8-Bit Dual Supply Configurable Voltage 
Interface Transceiver with TRI-STATE® Outputs 



General Description 

The LVXC4245 Is a 24-pin dual-supply, 8-blt configurable 
voltage interface transceiver suited for PCMCIA and other 
real time configurable I/O applications. The Vcca pin ac- 
cepts a 5V supply level. The "A" port is a dedicated 5V port. 
The VcCB pin accepts a 3V-to-5V supply level. The "B" port 
is configured to track the Vccb supply level respectively. A 
5V level on the Vcc pin will configure the I/O pins at a 5V 
level and a 3V Vcc will configure the I/O pins ai4 3V Jevel. 
This device will allow the Vcqb voltage source pin and I/O 
pins on the "B" port to float, when Is HIGH. This feature 
is necessary tOvbuffer data to and from a PCMCIA socket 
perrrtts^pCMCIA danto^o be tnaa^a^^ayi retaicaMd dur- 
ilng normal operation. ' ' 

£ 



Features 

■ Bidirectional interface between 5V and 3V-to-5V buses 

■ Control inputs compatible with TTL level 

■ Outputs source/sink up to 24 tnA 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 

■ Available in SOIC and QSOP packages 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Flexible Vcqb operating rapge 

■ Allows B port and VccB' to float simultaneously when 
.gEisHiGHj L_ . " 

llFunctlonal^ccHnpatajleWh the 74 series 245 

ii ^! 



Ordering Code: SeeSectk>n11 
Logic Symbol 



Connection Dteigram 



Pin Assignment 
for SOIC and QSOP 



LL 



*0 *l 


*2 ^3 *4 % *• *7 


OE 




T/R 




Bo B, 


h h h ^ h 



Pin Names 


DesGnpnon 




Output Enable Input 


T/M 


Transmit/Receive Input 


A0-A7 


Side A inputs or TRI-STATE Outputs 


B0-B7 


Side B InpUto orTM'STATE Outputs 











^CCA ~ 


1 


24 




T/R- 


2 


23 


-NC 


*o- 


3 


22 


- OE 


^- 


4 


21 


-Bo 


*2- 


5 


20 




*3- 


6 


19 




*4- 


7 


18 


-h 


*5- 


8 


17 


-h 


*6- 


9 


16 


-h 


*7- 


10 


IS 


-h 


GND- 


11 


14 


-B7 


SMD- 


12 


13 


— GND 



TUF/1200B-2 





SOICJEDEC 


QSOP 


Older Nuffliier 


74LVXC4245WM 
74LVXC4245WMX 


74LVXC4245QSC 
74LVXC4245QSCX 


See NS Package Number 


M24B 


MQA24 



SS.dS-21 



in 

CM 

O 
X 

.> 



Truth Table 



Inputs 


Outputs 


EO 


T/R 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


HtGH-Z State 



Logic Diagram 



■i: ?ti:on Diiifl; 



*0 *1 *2 , *3 *4 *5 *6 *7 

^ ^ ^ ^ ^ 







TL/F/12009-4 



^1 



I 
(lit;) 



.J I J.. Ll±l± 

' >* e* !•• ;* r« r-' 



-J 



JhKjluO 3TAT3-lfiT lo BSoqnl 8 *m>? 



r 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for avaiiaMUtyaml specifications. 



Supply Voltage (Vcca.Vccb) 
■ -DC-Input Voltage (V|) ® 0^ T/R 
tx: Input/Oiitput Vbnagii' (Vi/p) 
eA„ ' 

- e Sn 

BCInput Diode Current (hx) ® 
DC Output Diode Current (Iqk) 
DC Output Source or Sink Current (Iq) 
DC Vcc or Ground Current 

Per Output Pin (Ice or Iqnd) 

and Max Current 

Storage Temperature Range (Tstg) 
DC Latch-Up Source or Sink Current 



+-a5V 



-0.5VtQVocA+0.5V 

-o.5VtoVee8+o^v 

±20 mA 
±5QmA 
±50mA 

±50 mA 
±200 mA 
-65-010 +150°C 
±300 mA 



Recommended Operating 
Cdiiditions 

Supply Voltage - Vcca 
' ■ VccB 

Input Voltaae (V|) @ 5E, T/R 
Input/Output Voltage (V|/o) 

®An ]:-,t 
®Bn 

Free Air Operating Temperature (T/0 
Minimum Input Edge Rate (AV/At) 

V|N from 30% to 70% of Vpc - 

Vcc ® 3V, 4.5V, 5.5V 




OVtoVccA 
OVtoVccB 
-40*Cto +85°C 
8ns/V 



DC Electrical Characteristics 



Note; The "Absolute Maximum Ratings" are tfiose values 
beyond which the safety of the device cannot be guaran- 
teed. The (kvice should not l>e operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recomrtiended Opm'ating CidnM)fj^'^j^(t^4idll deflrte 
the.conditions for actual dm/kie cifm^iai -.L'.. 













74LVXC4245 






Symbol 


Parameter 


VcCA 
(V) 


VccB 
(V) 




Units 


Conditions 


Ta = 


+ 25''C 


Ta = -40°CtO +85X 


Typ 


Guaranteed Limits 


V|HA 


Minimum High Level 
Input Voltage 


An 

m 


4.5 
4.5 


2.7 
3.6 




2.0 
2.0 


2.0 
2.0 


V 


VoLTT ^ 0.1V 
or 

S Vfv~ — 1V 






T/R 


5.5 


5.5 




2.0 


2.0 


V|HB 


Bn 


4.5 


2.7 




2.0 
2.0 
3.85 


2.0 




4 t...':i f If ii 


4.5 
4.5 


3.6 
5.5 


2.0 
3.85 






















VouT^0.1V ^ 

or ■ - 
s Vcc - 0.1V 


-Vila- - 


~Msafnaffl tew Level 
IrSutVoltji^^ 


An 

(5e 

T/R 


4.5 
4.5 
5.5 


2.7 
3.6 
5.5 




0.8 
0.8 
0.8 


QO 00 00 

odd 
















V 


ViLB 


Bn 


4.5 
4.5 


2.7 
3.6 




0.8 
0.8 


0.8 
0.8 








4.5 


5.5 


1.65 


1.65 


VOHA 


Minlmum^High Level 
Output Voltage 


4.5 


3.0 


4.49 


4.4 


4.4 




Iqut = -100 fiA 
Iqh = -24 mA 


4.5 


3.0 


4.25 


3.86 


3.76 


V 




4.5 


3.0 


2.99 


2.9 


2.9 


V 


lour = -lOOnA 
Iqh = -12 mA 
Iqh = -24 mA 


N -■ - o . '1 


'f. h;. 8ai-.- 


4.5 
4.5 


3.0 
3.0 


2.85 
2.65 
2.5 
2.3 
4.25 


2.56 
2.35 
2.3 
2.1 
3.86 


2.46 
2.25 




4.5 
4.5 
4.5 


2.7 
2.7 
4.5 


2.2 
2.0 

-3.^i,L...,. 


Iqh = -12 mA 
Iqh = -24 mA 
lOH = -24 mA 




Maximum Low Level 
Output Voltage 




4.5 
4.5 


3.0 
3.0 


0.002 
0.21 


0.1 
0.36 


0.1 
0.44 


V 


louT = lOOfiA 
loL = 24 mA 


VoLB 






4.5 


3.0 


0.002 


0.1 


0.1 




louT = 100 jaA 








4.5 


3.0 


0.21 


0.36 


0.44 




Iql = 24 mA 








4.5 


2.7 


0.11 


0.36 


0.44 


V 


Iql = 12 mA 








4.5 


2.7 


0.22 


0.42 


0.5 




lOL = 24 mA 








4.S 


4.5 


0.18 


0.36 


a44 




IOL = 24mA 



mm 



O 

1 



DC Electripal Characteristics (continued) 









VcCA 
(V) 


VcCB 
(V) 


;rno;j 74lvxc4245 








Pwwi 


wlar 


Ta = 


+2rc 


Ta= -40°CtO +85*0 


Units 


Conditions 








Typ 


GuiiiMaaiitiriilto 






l|N 


Maximum Input 
Leakage Current e 
5e, T/R 


5.5 
5.5 


3.6 
5.5 




±0.1 
±0.1 


AOO* ^' ■ - " ~ 
±1.0 

v'? 0- t tl'.ff! Veil - 




■.A * 1 


"OZA 


Maximum TRI-STATE 
Output Leakage @ An 


5.5 
5.5 


3.6 
5.5 




±0.5 
±0.5 


±5.0 3 
±5.0 




Vi = Vii .Vim. QE — VmA 
Vo = VcCA. GND 


loZB 


Maximum TRI-STATE 
Output Leakage @ Bn 


5.5 

5.5 


3.6 
5.5 




±0.5 
±0.5 


±5.0 
±5.0 


/xA 


V| = V,L,V,H.OE = VccA 
Vn = Vrv-B GND 


Alec 


Maximum 


All Inputs 


5.5 


5.5 


1.0 


1.35 


1.5 


mA 


V: = Vcc - 2.1V 




Icc/lnput 


Bn 


5.5 


3.6 




0.35 


0.5 


mA 


V| = VcCB - 0-6V 




Quiescent VccA 
Supply Current as B 


5.5 


Open 




o 

o 




;iA 


"n = VcCA or GND 
Bn = Open,OE = VccA 
T/R = VccA. VccB = Open 


'CCA2 


Quiescent VccA 
Supply Cun'ent 


5.5 
5.5 


3.6 
5.5 




8 
8 


80 
80 


(xA 


An = VccA or GND 
Bn = VccBOrGND 


















= GND, T/R = GND 
























QuiescentVapg 
Supply Current 


5.5 


3.6 




5 


50 , 


jiA 


An = VccA or GND 
8n = VccB or GND 
OE = GND, T/R = VccA 




5.5 


5-5 




8 


80 


VoLPA 


Quiet Output 
Maximum Dynamic 


5.0 
5.0 


3.3 
5.0 




1.5 
1.5 


- - • ,-1 


V 


(Notes 1 and 2) 


VqlpB 


VOL 




5.0 
5.0 


3.3 
5.0 




0.8 
1.5 






(Notes 1 and 2) 










V 


VoLVA 


Quiet Output Minimum 
OynainicVoL 


5.0 
5.0 


3.3 
5.0 




-1.2 
-1.2 




V 


(NotoslandS) : 






i 






VOLVB , 






5.0 
5.0 


3.3 
5.0 




-0.8 
-1.2 




V 


(NotgBlapda,, ' 1 






















VlHDA 


Minimum High Level 
Dynamic Input 


5.0 
5.0 


3.3 
5.0 




2.0 

2.0 




V 


(Notes 1 and 3) 


VlHDB 


voltage 




5.0 


3.3 




2.0 




V 


(Notes 1 and 3) 






5.0 


5.0 




3.5 








VlLDA 


Maximum Low Level 


5.0 


3.3 




0.8 : 




V 


(NatasJmdi^. 




Dynamic Input 


5.0 


5.0 




0.8 ' 








ViLDB 


voiiage 


i 


5.0 
5.0 


3.3 
5.0 




0.8 
1.5 




V 


(NotostandS) | | 



Note 1; Worst case package. \ 

Note 2: Max number of outputsj defined as (n).%itta Inpuls are ditven OV to Vcc ons outpM at GND." 
Note 3: Max number of Data InBulB (n) awKchl^^— 1) Inguts w^ctiH^C^ to Vcc i«Ml. Input-under-Jest^srilttwis: 



(V|Lp). f.= 1 MHz. 



1,0 


J 

•VO 



hwsl to ttVMhoM (V|hd). OV ts ttiTHhold 



i ! 

i a.i<"' ' 



at: 



1. 



mat 



AC Electrical Characteristics: See Section 2 for Test Methodology 







74LVXC4245 


74LVXC4245 












Cl 


= 50 pF 








Cl 


= 50 pF 














VCCA = 


4.5V to 5.SV 








Vcca = 


4.5V to 5.5V 






Symbol 








VccB = 


4.5VtoS.SV 








VCCB = 


2.7V to 3.6V 




Units 




... 


Ta 


= +25»C 


Ta 40°CtO +8rc 


Ta 


= +25°C 


Ta = -40°Cto +85°C 








(Note 1) 


MIn Max 


MIn ^u^y,. Max 
(Note 2) 


MIn 


Max 






Propagation 


1 .0 


4.9 


6.5 


1.0 


7.0 


1 .0 


5.5 


7.5 


1 .u 


o.u 


ns 


'PUH 


Delay A to B 


1.0 


4.0 


5.5 


1.0 


6.0 


1.0 


5.0 


7.0 


1.0 


7.5 


^PHL 


Propagation 


1.0 


4.7 


6.5 


1.0 


7.0 


1.0 


5.6 


7.5 


1 .0 


8.0 


ns 


tpLH 


Delay B to A 


1.0 


3.9 


5.0 


1.0 


5.5 


1.0 


4.3 


6.0 


1.0 


6.5 


Xoft 


Output Enable 


1.0 


5.6 


7.5 


1.0 


8.0 


1.0 


6.7 


9.0 


1.0 


10.0 


ns 


tpZH 


TitneOEtoB 


1.0 


5.7 


7.5 


1.0 


8.0 


1.0 


6.9 


9.5 


1^ 


10.0 












Output Enable 


1.6 


7.4 


9.0 


MO- 


10.0 


1.0 


8.0 


10.0 


1.0 


11.0 


ns 


»PZH 


Time OE to A 


1.0 


6.1 


7.5 


1.0 


8.5 


1.0 


6.3 


8.0 


1.0 


8.5 




























tpHZ 


Output Disable 


1.0 


4.8 


7.0 


1.0 


7.5 


1.0 


6.0 


9.0 


1.0 


9.5 


ns 


tpi 7 


Time OE to B 


1.0 


3.8 


5.5 


1.0 


6.0 


1.0 


4.2 


6.5 


1.0 


7.0 


tpHZ 


Output Disable 


1.0;-,' 


3.4 


5.5 


i.b 


6.0 


1.0 


3.4 


5.5 


1.0 


6.0 


ns 


tpLZ 


Time OE to A 


1.0 


2.9 


4.5 


1.0 


5.0 


1.0 


2.9 


5.0 


1.0 


5.5 




Output to Output 


















1 j 






tOSLH 


Skew (Note 3) 
DatatoJOutput 




1.0 


1.5 




1.5 




1.0 


1.5 




1.5 


ns 



< 

X 

o 



Note 1: Typlert vaJyes at Vcca = 5V, Vccb - 5V aas-C. 
Nets £ Typical valyes at Vcca = sy, v<xs - 3.3V e2rc, 
HOt» Ss Sicew Is dinned as the abscUS value of ns i 
apeciflcalan applies to any,£^;i^^g!Ns|ing In thaaaiiie i 



1 the taul propagatlen dei^r for any two sapawte outputs of the same device. The 
r HIGH to IjOW (IoshO or LOW to HISH^slh)- Parameter guaianleed by design. 



Capacitance 



Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


input Capacitance 


4.5 


pF 


Vcc = Open 


C|/0 


input/Output Capacitance 


10 


pF 


VcCA = 5V,VcGB;=3,3V 


CpD 


Power Dissipation Capacitance 


A-^B 


45 


pF 


Vcca = 5V 
Vccb = 3.3V 


B A 


50 


pF 



Nsiss C)v B mSHured at 10 MHz. 



ic ytilKlsil'- 



•J. J J 
•r »*• eoiier 



in 

CM 

o 



Configurable I/O Application for PCMCIA Cards 
Bl^ck Diagram 



74LVXC4245 



I a.' 




< 



PCMCIA 2.0 
JEIDA 4.1 
COMPATIBLE 
CONTROLLER 



POWER SWITCHES 



I r 

5V Vrr 3V Vr, 



OPTIONAL 



rr,-l , .fc--i 
-i^ ■ «Ol« 



TL/F/12009-3 



The LVXC4245 is a 24-pin dual supply device well suited for 
PCMCIA configurable I/O applications. Ideal for low power 
notebook designs, the ^^^04245 consumes less than 
1 mW of quiescent power in all modes of operation. The 
LVXC424S meets all FteMCIA I/O voltage requirements at 
5V and 3.3V ope«1iori^yJyLng_yccM <>* *t!®"JrV^P4245 to 
the card voltage supply, the PCMCIA card «vill always expe- 
rience rail to rail oulptrt swings, maximizing the rBitat>i% of 
the interiaca 



The VccA pin on the LVXC4245 must always be tied to a 5V 
power supply. This voltage connection provides internal ref- 
erences needed to account for variations in Vccb- When 
connected as in the block diagram atx>ve, the LVXC424S 
meets all the voltage and current requirement^ of tlie ISA 
bus standard (IEEE P996). 



Section 7 

LVX Bys Switch Family 




Section 7 Contents 

LVX Bus Switch Family Features 7-3 

74LVX3L383 1 0-Bit Low Power Bus-Exchange Switch 7-4 

74LVX3L384 1 0-Bit Low Power Bus Switch 7-7 



Y noii jeS 
yJifTcCil {loi'iwB 8u8 XVJ 
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LVX Bus Switch Family 
Low Voltage CIVIOS Bus Switches 



< 

X 
CO 



«< 



Features 



Advantages 



State-of-the-Art sub-micron BiCMOS process 



Good ESD and Latchup immunity 



Quick and easy 5V to 3V translation 



Allows 3.3V components to interface with 5V signals 



Naar ^em propagation delays; 250 ps typical 



Facilitates high-performance bus connections and exchanges 



Ultra low standby current (Ice 3 )xA max over temp) 



Saves power, extends battery lifetldeaUorpaiteble appBcaiiaBS 



Low on resistance (Ron) and low input capacitance (CI) 



Minimizes bus loading 



SOIC and QSOP 



Savasboard space and-weigh^ 



AttentetB aouree available 



Product atendanliaaion. j^r^j^jj)^ 



oseigsJC i . 



.I'-V' 



,9— ir 
, • - rr 



I 

' 5- -'^ 
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74LVX3L383 

10-Bit Low Power Bus-Exchange Switch 



General Description 

The LVX3L383 provides two sets of high-speed CMOS TTL- 
compatlble bus switches. The low on resistance of the 
switch allows Inputs to be connected to outputs without 
adding propagation delay or generating additional ground 
bounce noise. The d^ce operates as a 1 0-blt bus switch or 
a 5-bit bus exetenger. Tito bus^cchange (BX) signal pro- 
vide, nibble swappjhg of. t^ AB and CD,^rs of ^wfials.. 
This exchange conflgurafionalk>«» byteswspp^ dF buses ' 
In systems. It can also beuse^iasiBiiiteiil'2-to-1 multiplexer 
and to create low delay barrel ifffieraTThe bg^ enable (5^ 
signal turns the switches ODr — — - 



Features 

■ sn switch connection between two ports 

■ Zero propagation delay 

■ Ultra iow power with 0.2 jaA typical Ice 

■ Zero ground bounce in flow-through nnode 

■ Control inputs compatible with TTL level 

■ Available In SOiC and QSOP (SSOP, 0.15" 
pacimges c-.;.- i.,';-, ■ *. ■ 



body width) 



Logic Diagram 



-L-_rp '=° 



Connection Diagram 

Pin Assignment for 
SOIC and QSOP 











BE — 


1 


24 


— *cc 




2 


23 


-"4 


*o- 


3 


22 






4 


21 


-*4 


%- 


5 


20 


-c. 


^- 


E 


19 


-"'3 


*1- 


7 


18 






8 


17 


-*J 


D,- 


9 


18 






10 


IS 


-h 


h- 


11 


U 


-h 


mo— 


12 


13 


-BX 








TL/F/iiesa-2 


Pin Names 


Description 


BE 


Bus Switch Enable 


BX 


Bus Exchange 


A0-A4, B0-B4 


Buses A, B 


C0-C4, D0-D4 


Buses 0, D 



Truth Table 



BE 


BX 


A0-A4 


B0-B4 


Function 


H 


X 


High-Z State 


HIgh-Z State 


Disconnect 


L 


L 


C0-C4 


D0-D4 


Connect 


L 


H 


D0-D4 


C0-C4 


Exchange 





80ICJEDEC 


SSOPJEDEC 


Order Number 


74LVX3L383WM 
74LVX3L383WMX 


74LVX3L383QSC 
74LVX3L383QSCX 


SeeNS 

Package Number 


M24B 


MQA24 



FM6ffVM 0w right to invte Gh8n9M flny tbM wHhout noil^ 
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-0.5yto+7.0V 
-0.5Vto+7.0V 
-0.5V to +7.0V 
-20 mA 
120 mA 
-65°Cto +150°C 



Supply Voltage (Vcc) 
DC Switch Voltage (Vs) 
DC Input Voltage (V|) (Note 2) 
DC Input Diode Current (I|n) with V| < 
DC Output (Iq) Sink Current 
Storage Te(T|perature Range (Tstg) 
PonMr Dissipation d 
Note 1: The "Absolute M e u^num R atings" arelhose values 
beyond which the safety of the device cannot be guaran- 
teed. The deifice should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table yiiill4toline 
the conditions for actual device operation. 
Note 2: The input and output negative voltage ratings may 
be exceeded if the input and outpt4, cij^xl% gififtg^^j^p^, 
are observed. 

DC Electrical Characteristics 



3uppiy Voltage (Vc<^ ^'wrr, 4.0Vto S.5V 

Prea Air Operating Temperature (T/O - 40°C to + BS'C 



■i .vr. S - : 









74LVX3U83 










Vcc 
(V) 


Ta = -40°CtO +85-0 

MIn "^^^ Max 
(Note 3) 








Pamqaj^ = 


Units 


Condntons 












V|K 


Maximum Clamp • 




. — _ i — :' . - ^ ■ 


•t !.- ■ ■ 


\fH = -18mA 


Diode Voltage 






V|H 


Minimum High 
Level Input Voltage 


4.0-5.5 


2.0 


V 




V|L 


Maximum Low 
Level Input Voltage 


4.0-5.5 


0.8 


>IN 


Maximum input 
Lealoige Current 





10 




<: V|N ^ 5.5V 


S.5 


±1 


loz 


Maximum TRI-STATE* 
I/O Lealoige 


5.5 


±1 


^A 


^ A, B ^ Vcc 


■os 


Short Circuit Current 


4.5 


100 


mA 


V|(A), V|{B) = OV, 
V|(B), V|{A) = 4.5V 


Ron 


Switch On 
Resistance (Note 1) 


4.5 


5 7 


n 


V| = OV, Ion = 30 mA 


10 16 


a 


V| = 2.4V, Ion = 15 mA 


Ice 


Maximum Quiescent 
Supply Current 


5.5 


0.2 3.0 




V| = Vcc. GND 

io = o 


Alec 


Increase in Ice 
per Input (Note 2) 


5.5 


2.5 


mA 


V|N = 3.4V. Iq = 
Per Control Input 



Note liMeasuradbyvoltsoedrcipbelWanAandBplnatitiiicaM 

(A or B) pins. 

Note 2: Per TTL driven input (V|n = 3.4V. control Inputs only). 
Note 3: All typlcaJ values are at Vcc = S.OV, Ta = 2S°C. 



cuwa m through ttieswiti*!. On reaiwanw Is dilBniiliied by the low 
A and B pins do not eonUMe te loo. 



m 

CO 



AC Electrical Characteristics: see section 2 for rest Methodology 



Sjiimliel ' 


S.'f .itl.) 


Vcc 


74LVX3L383 


;.(\.UlllW J 


Jtifl;>!?rjf>" -40*010 +8S°C 
Cl = 50 pF 


J (Note 2) 


tpLH 
•PHL 


Data Propagation Delay 
An to Bn or Bn to An (Note 1) 


4.5 


0.25 


ns 


tpLH 
tpHL 


Switch Exchange Time 

BX to An or Bp 


4.5 


,, 0,1.5 6.5 


ns 


tpZL 
'PZH 


Switch Enable Tirae 
BEtoA„.Bn 


4.5 


-^•^-g - - rr V -y " e.5 


ns 


*PLZ 
tpHZ 


Switch Disenable Time 

BE to An, Bn 


4.5 


1.5 5.5 


ns 



Not* 1; This parametef is guaranteed by design but not tested. The bus swftch conlributes no propagation delayotherthantheflCdelay of the On resistance of 
tfie switch and the load capacitance. The time constant for the switch and alone is of the order of 0.25 ns for SO pF load. Since ttiis time constant is much smaller 
than ttw liae/fall times of typical diMng signals, it adds veiy llttie propagation delay to the ayslsm. Propanatlan delayof tile bus switch when used in a system is 

delemilned by ttie driving dfcu* en the dilvtig aide of the awltoh and laintwiMtionwl^^ ^ v.r i . ^ 

Note 2: All typical values are at Vcc - S.OV, Ta - ^KS. te.«\' va^iivj '■■i^ 



Capacitance (Note) 



Symbol 


Parameter 


Typ 


Max 


Units 


Condition* 




C|N 


Control Inptk Capacitance 


4 




pF 


Vcc = 


C|/o(ON) 


Input/Output Capacitance 


8 




pF 


Vcc = S.OV 


C|/o(OFf) 


Iriput/Output Capacitance 


6 




PF. 


Vcc = 5.0V 





_NGtK Capacllanoa is charaetetfeed but rnt^riejEL 



?.e--o.: 



in 



• 'c.d 1 ,iV 



I— • 



J 



Afn 



cor 



tr>QTv:0 tiijDU' 1 1 or*? 



a J 



.0-9:; - 
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A4i Semiconductor 



PREyMINARY 



< 



74LVX3L384 

10-Bit Low Power Bus Switch 

General Description 

The LVX3L384 provides 10 bits of higfi-speed CMOS TTL- 
compatible bus switches. The low on resistance of the 
switch allows inputs to be connected to outputs without 
adding propagation delay or generating additional ground 
bounce noise. The device Is organized as two 5-bit switches 
with separate bus enable (SE) signals. When BE is iow, the 
switch is on and port A is connected to port B. When SE is 
high, the switch is open and a highMrnpedance state esdats vx^^M "'/^ 
between the two ports. 



-i<ii:i;ci'!l;i«q8 tits yiiliitslsve -.ry - .c - ., ■ • -r T 

-.0 



Features '•"'•"-^ - '> •"' 

■ Sn switch connection t>elNMUFMe ports 

■ Zero propagation delay 

■ Ultra low power with 0.2 /xA typical Iqc 

■ Zero ground bounce in flow-through mode 

■ Control inputs compatible with TTL level 

■ AvaHable in SOIC and QSOP (SSOP 0.15" Body width) 

v-jfjii' ■ '.y»<'.eia'.(C. Cf* «-.4 T\r ' 



Ordering Code: SeeSecUonH 
Logic Diagram 



■■■\ iu<.>.-." S'^M,'*! B\ lEyi* rviAuc tna U.'jr.. ■.: " ' ■-. 



Connection Diagram 



Pin Assignment for 
SOIC and QSOP 



*o 



T r 



lEA.— ^K>- 



BE A — 


1 24 

2 23 


— ^CC 
-B9 




3 22 

4 21 


-*9 
-*8 




5 20 

6 19. 

7 18 

8 17 

9 16 


-h 


Aj- 
*3- 
%- 


-*7 
-Be 


=4- 
A4- 


10 15 

1 1 14 


-*5 


GND— 


12 13 


-BE B 



TUF/1ie53-.« • 



Truth Table 







BEA 


BEB 


B0-B4 


Bs-Bs 


Function 




Pin Names 


Description 






L 


L 


A0-A4 


A5-A9 


Connect 


BE A, BEB 


Bus Switch Enable 






L 


H 


A0-A4 


HIGH-Z State 


Connect 




A0-A9 




H 


L 


HIGH-Z State 


A5-A9 


Connect 


B0-B9 i 


BusB 


H 


H 


HieiH-2 State 


I^QH-Z State 


Disconnect 




i t 





4.(71 1 .:.C 


1 \L 


j '.i 0/" 'i.^i. . ~y:. 










SOICJEDEC 


SSOPJEDEC 




Order Number ' " ' '' ' ' 


74LV)<3L384WM 
74LVX3L384WMX 


74LVX3L384QSC 
74LVX31584QSCX 




See NS Padoige Number 


M24B 


iUIQA24 





: M-iM 
; «!<!« 



Prallmlnary Data Naflciinl SMideoiMlueior iwMVM ttM right to 
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Absolute Maximum Ratings (Notei) 

H MHItary/Aefospace specified devtees are required, 
ple«M contact the National Semiconductor Sales 
Offlce/DMribtrtors for avaltabiltty and spoclffcatlons. 

Supply Voltage (Vcc) -0.5V to + 7.0V 

DC Switch Voltage (Vs) -0.5 to + 7.0V 

DC Input Input Voltage (V|) (Note 2) -0.5 to + 7,0V 

DC Input Diode Current with (V| < 0) -20 mA 

DC Output (Iq) Sink Current S^IUltj^Pi''^ 
Storage Temp9e^i4»BsBi(»/tl(STi^09i -6S°C <b *l5i°C 
Power Dissipation i : ;o .r -^JW 

Note 1: The "AbsohMMasdnriJitt Killing^' arm^Otosa valaes 
beyond wtti^ the safety of the device cannot t>e'guaian- 
teed. The device stiould not tje operated at these limits. The 
patametric values defined in the "Electrical CharacterisUcs" 
table are not guaranteed at the absolute nxoimum raSngs. 
The "Recommended Operating Conditions" table wUdeltfie 
the conditions for actual device operation. 
Note 2: The IrvKit^iif ouptit negative voSi^ ntilngsni^ 
be ateeeded If ffw tiput and oapta eSoeto eimmt nOU^ 
are^aaerved. 

DC Electrical Characteristics 



Recommended Operating 
Conditions 

Supply Voltage (Vcc) 4.0V to 5.5V 

Free Air Operating Temperature CTa) - 40°C to + 85°C 

w8 8ua tdwo'^ woJ Jia-0 

noitr!! «oR©Q l^vrv- i;.. 

■Jl i : - -'MO lyj"*qi.--(''.vir'. t'.' , ■ :-'i:.> v -q i-^- . . : . ■. \ 

,, f,^-? n. i- .--5,.. r y'.li, pf.,. .fc-jmq "V-- T 



zteixo steti .■i3.-.3 *?Qrri ■■ ■:<■ 



t f mit see 









74LVX3L^4 






Symbol 


Parameter 

r 


Vcc 


Ta= -4(rCtO+85°C 


Units 


Conditions 

i» ' 


i (V) 


Mln Max 

(Notes) 


V|K 


Maximum Clamp 

Diode Voltage 


4.5 


-1.2 

.ii — - , 


V 


'in ~ — 18flnA { 






'- ; '■ 






V|H 


Minimum High 

Level Input Voltage ']' 


,1 4.0-5.5 


2.0 I 










V 

1 




V|L 


Maximum Low 
Level Input Voltage 


4.0-5.5 


9.8 




•in 


Maximum Input 





10 


)iA 


6 ^'^iN £ S.St/ 




Leakage Current 


5.5 


±1 




loz 


Maximum TRI-STATE* 

I/O Leakage 


5.5 


±1 


/iA 


S A, B S Vcc 


los 


Short Circuit Current 


4.5 


100 


mA 


V,(A),V|(B) = 0V, 
V|(B).V|(A) = 4.5V 




Switch On 




5 7 


n 


V| = OV, Ion = 30 mA 


|- J^ON 




4.5 








Resistance (Note 1) 


10 15 





V| = 2.4V, Ion = 15 mA 












IqC 


Maxl^Mbuiescent 








V| = Vcc. GND 

io = 




Supply Current 


5.5 


; ; . 0.2 3.0 


ma 


Alec 


Increase in Ice 
per Input (Note 2) 




' ^. 




V|N = 3.4V, Iq = 
Per Control Input 


5.5 


2.S 


mA 



Note 1: Measured by voltage drop between A and 6 pin at Indicated curent through the switch. On resistance to detsnnined by the l oww r of tfw vottaQBS on the two 

(A or B) pins. 

Note 2: Per TTL driven Input (Vjn = 3.4V. control inputs on^), A and B pins do not conlrttxite to Ice- ~ "7 ~ ^ '~ 



'hrl .jH ^pe SV\ '.t?. 
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AC Electrical Characteristics: See Section 2 for Test Methodology 









74LVX3L384 




Symbol 


rjuumrtii 


Vcc 
(V) 


Ta = -40°Cto 
Cl = 50 pF 


Units 








MIn 


Typ 


Max 




TpHL 


Data Propagation I3elay 

AntoBnorBntoAn 

(Note1) 


4.5 


0.2S 


ns 


TpzL 

TpzH 


Switch Enable Time 

BEa, BEb to An, Bn 


4JS 


1.5 




6.5 


ns 


TpLZ 
TpHZ 


Switch Disable Time 
BCA,6EBtoAn, Bn 


4.5 


1.5 




5.5 


ns 



< 

X 



Not« 1: This parameter is guaranteed by design but not tested. The bus switch contributes no propagation detcQr Ottwr than the RC delay of the On resistance of 
the switch and the load capacitance. The time constant for the switch and alone is of the order of 0.25 ns for 50 pF load. Since IMi time constant is much smaller 
than the riseytall times of typical driving signals, it adds very little propagation delay to the system. Propagation detay of ttie bua SMfflBh wtien used in a system is 
determined by the driving circuit on the driving side of the switch and tte Marietenwtlhta toad on the dfimn aide. 
Note 2: All typical values are at Vcc - ^OV, T^ = 25*0. 



Capacitance (Note) 



Symbol 


Parameter 


Typ 


Max 


Units 


Conditions 


C|N 


Control Input Capacitance 


4 




pF 


Vcc = 5.0V 


C|/o (ON) 


Input/Output Capacitance 


8 




pF 


Vcc = 5.0V 


C|/o (OFF) 


Input/Output Capacitanee 


6 




pF 


Vcc = 5.0V 



Note: Capacitance is characterized ixit not tested. 



7-« 













a atoM> 








1 

•fn 1 5-.C 






r(Ao)r«-!L 

j;-- 1 












- 


1 

er. j e 






'.:u 'iolwS 
r.B ,nAo.' f)3t a39 











1 , 

















i 




T-e . eJsa POM juqnl-v ^tujD sps'loV wo j SOXV'J-'^ 

Cits x(?r- ;^^!si:o^'' v/oJ ^o;;".,N" 

pr-^ ^' : ■-'iiO '.vc .' '^'K'.' ''■X' 

luani ^^QQn ! ' 



.... qoH-q;R 

Section 8 - 

3 LVX Family 



B,:'.:- ,/L'..' j ,' . I ■ . 1' ' ijl . . '■ 

a*>-a !S*iJcMu0 3TAT8-iaTr(tivvi: v. ■ i ..• 

St^B '.leviaosns'ii a»uc<i jei-Ua isJiO a^'-'toV wo.j iit-i.".-/J< 

':3-8 . . col- 0!!^ n ^-irci'-^v ivo I r''"?:>'\' J' ■ 

:-3.-3 .... 

00-e etoqJuO 3TA1 3-IRT fl»iv,( rtoJaJ IsloO agsf oV woJ ^:^;^XVJ^^ 




Section 8 Contents 

LVX Family Features 8-3 

74LVX00 Low Voltage Quad 2-lnput NAND Gate 8-4 
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Advantages 



Extended Vcc range from 2.7V t9i3itltfjCtmp«Hlbl6^^ ''ir'.ci v 
JEDECStd. N0.8-1B ■ 



Fully characterized for unregulated battery operation 



0.8 fxm CMOS process 



High performance with propagatipn delays as fast as 7.0 ns max 
for octals 



Nolriput-diodeclampto-VE@e*^i-.ji .Oit ^If^nr^oD 



Interfaces directly to industry standard buses 
Inputs 



^nr^tSWiflffl current (Ipc 40 ^Amax for octaHover terrip) 



Saves power, extends Mtery life 



± 4 mA drive current 



Balanced drive 



SOIC, El AJ-SOIC and SSOP I packaglng_ _ , 



Saves board space and weight; TSSOP compatible with PCMCIA 
standards 



Allerfiate source avaijgbte-t 



Product standardiza^jo^sured product supply 
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^National 

74LVX00 i itw A 

Low Voltage Quad 2-lnput NANiHppp||||^ 

General Description ( 'tuonj tft*^ Ffeaitui^i ' r f 

The LVXOO contains four 2-input NAND gates. The inputs ■ Input voltage level translation from 5V to 3V 
tolerate voltages up to 7V allowing the interface of 5V sys- ■ Ideal for low power/low noise 3.3V applications 
tems to 3V ^Btenn. ■ Available in SOIC JEDEC. SOIC EIAJ and SSOP 



Guaranteed simultaneous switching noise level and 
dynamic threshold performance 



Ordering Coeie:-s*&seoB**i« « •' • - 

tnabnats « .:submci vt.wiil 



Connection DiaQIWItn^beboib-iuq 11 
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(arr ' is^oMmAsslgnment 
for SOIC and SSOP 
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Pin Names 


Description 


An. Bp 

?5„ 


Inputs 
Outputs 



I 





SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Numl)er 


74LVX00M 

74LVX00MX 


74LVX00SJ 

74LVX00SJX 


74LVX00MSCX 


See NS Pacltage Numtier 


M14A 


MUD 


MSC14 



J 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
' OWftB/DiStHbutbrs fOi^'iOfaNaHltty and specifications. 

Supply Voltage (Vcc) -0.5V to + 7.0V 

DC Input Diode Cun-ent (I|k) 

V| = -0.5V _ -20 mA 

DClnput Voltage (V|) to -0.5V to 7V 

DC Output Diode Current (Iqk) 

Vo 0.5V -20 mA 

Vo = Vcc + 0.5V +20mA 

DC Output Voltage (Vq) -0.5V to Vcc + 0.5V 

DC Output Source 

or Sink Current (Iq) " ±25 mA 

DC Vcc 01' Ground Current 

(IccorlQND) ±50 mA 

Storage Temperature (Tstg) - 65°C to + 1 50°C 

Power Dissipation - 180 mW 

Note: The "Absolute Maximum Ratings" are thosff values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operarting Conditions" table will de- 

tit Electrical Characteristics 





Parameter 


Vcc 


74LVX00 


74LVXO0 


Units 




Ta = +26°C 


Ta = 
-40°Cto +8S*C 


Min Typ Max 


Min ^«IM^^ 


1 






V|H 


High Level 

Input 

Voltage 


2.0 
3.0 
3.6 


1.5 
2.0 
2.4 


2.0 
2.4 


V 




l<><Jni(3 j 


V|L 


Low Level 

Input 

Voltage 


2.0 
3.0 
3.6 


0.5 
0.8 
0.8 


0.5 
0.8 
0.8 


V 










VOH 


High Level 

Output 

Voltage 














2.0 
3.0 
3.0 


1.9 2.0 
2.9 3.0 
2.58 


1.9 
2.9 
2.48 


V 


ViN = VlLorViH 


lOH = -50 fiA 
lOH = -50 /J,A 
Iqh = -4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 

3.0 


0.0 0.1 
0.0 0.1 

0.36 


0.1 
0.1 
0.44 


V 


V|N = ViLorViH 


Iql = 50 fxk 
lOL = 50 nA 
Iql = ■* mA 


l|N 


Input 

Leakage 

Current 


3.6 


±0.1 


±1.0 


jiA 


V|N = 5.5V or GND 


Ice 


Quiescent 

Supply 

Current 


3.6 


2.0 


20.0 


pA 


V|N = Vcc or QND 



Recommended Operating 

CondTfloris ~~ T ~~ 

Supply vpitage (Yop) zqv 

Input Voltage (V|j dv to 5.5V 

Output Voltage (Vo) OVtoVcc 

Operating Tenigerature(T/^ -40°Cto+85°C 

Input Rise and,F5ltTim»(VAv) / . Ojns/yjo 100 ns/V, 



Noise Ch^fMfilflrill^nMll^SectkMi 2 tbrTest Methodology 



Symbol 


^>araineter .aneiti!.. 

VOA-or/. 

1 -.'iVlftO'illnVhinnii! 


Vcc 
(V) 


74LVX00 


Unite 


Cl(PF) 


•■.♦'i?te'«'*6°c 


Typ Limit 


VOLP 


Quiet Output Maximum Dynamic Vql' 


3.3 


0.3 0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vol- 


3.3 


-0.3 -0.5 


V 


50 


VlHD 


Minimum i-ligh Level Dynamic Input Voltage 


3.3 


>!0l)i2.0 


V 


50 


V|LD 


Maximum Low Level [^namic Input Voitage 


3.3 


0.8 


V 


50 


Note: (Input t, = tf = 3 ns) ^ 



AC Electrical Characteristics: See Section 2 for Test.Mettiodology 









74LVX00 


74LVX00 '1 


bf'U(. tf' V 


■^- v in 


Symbol 


Parameter 


Vcc 
(V) 


Ta = +25°C 


Ta = 
-40°Cto +85''C 


unHs 


Cl(PF) 








MIn Typ Max 


MIn Max 






Hh. 


Propagation D^ay Time 


2.7 


5-4 


1? .riS -r - .. 






f5 


tPHL 






7.9 13.6 


1.0 


16.0 


ns 


so 






3.3 ±0.3 


4.1 6.2 


1.0 


7^5 


15 








6.6 9.7 


1.0 


11.0 




50 


toSLH. 
toSHL 


Output to Output Skew 
(Note 1) 


2.7 


1.5 








Hotel: Pan 


aiiMlBr guamttaad by deaign tokn 




eoxvm 






1 



Capa^tfliice 





1 




74UWO0 










Symbol 






Ta = +2rc 


)=- — - 

Ta = 

-4(rcto+8rc 


'units'^ 






MIn _ Typ Max 


Max 


C|N 


Input Capacitance 


' 4 10 


1 ; ,'■ 
I '■ ■■ 10 


PF 






CpD 


Power Dissipation 

Capacitance (Note 1) 


v 

19 

















Note 1: CpQ is defined as the value of tfie internal .^uivalent capacitance which is calculated from the openaljqg currant coAsump^n 
without load. | ' ''■'^ \ "■<• ; 

1- CppxVccxfiN + lcc SP.". ' Of: \ 

'^"•'«?»i5'' 4 (per Gate) 



Average operating currant 

iV lo j|V 



Aril H " I 




10 ' 



f.C 
<-;-.o 







Ail 
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itfi.O 
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74LVX02 



General Description 

The LVX02 contains four 2-input NOR gates. The inputs 
tolerate voltages up to 7V allowing the Interface of 5V sys- 
tems to 3V ^Sterns. 



«6ls3 --r-iL;}!. j3ini»8 i • ;s(..;.u^ yisn i 

(xiO lfi9vii,rj 'JX'\Q, tuqn; OO 
ve.o- = (V 
fiV)acEJloV}uqfi' 00 

AFeatures 

■ Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOiC JEDEC, SOIC EIAJ and SSOP pack- 
ages 

■ Guaranteed simultaneous 8«y|^ir^.0D*ss '^vei and 
dynamic threshold perfomnance ' 



Ordering Code: See Section 11 
L^ic Symlaol 



a\i ' • ' . .-.v v.c.vf. w^^'r^^-iix" art' -g'oW 

Connection Diagram ' ^ 
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A,. 



-0, a. 

■ 

-a,— 



Pin Assignment 
for SOIC and SSOP 



Po 1 



a r 

TUF/118004^ 



ao 
e.o 

3.0 



-8HD- 



0.S 



i 8.0 
8.0 



A.'.j ly' 
Am 



,.ViOj|V - „|V 



Pin Names 



An. Bn 
TTT 



'j.r± 



Description 



Inputs 
Outputs 



anoioooV 



o.os 



db.U 



t Ox 



0.3 



TL/F/11600-1 





SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX02M 
74LVX02MX 


74LVX02SJ 
74LVX02SJX 


74LVX02MSCX 


See NS PacKage Number 


M14A 


M14D 


MSC14 
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Absolute Maximum Ratings (Note) Recommended Qperatii^g 

H MHitary/AarosiMce apadlied dMicM are raquirad, Conditions 'Ml^! 

pleeae eeirtact the National Samicenduelor Salea supply Voltage (Vcr) ■*^>Ut''TO''3ini6te- : iovto3.6V 

oniM/DiaiifbulorB far avaMMMr and apaeWcatlona. , ""7, """^a^J^^ca « 

nput Vo taae (Vi) OV to 5.5V 

Supply Voltage (Vcc) -0.5VtO+7.0V mfJui voiiayo iv|; 

ouppiyvoiiageivcc) . «. - Output Voltage (Vq) "Jfiv OVtoVcc 
DC Input Diode Current Oik) _ a v < 

DC Output Diode Cuirant (Iqk) 

Vo = -0.5V -20 mA 

Vo = Vcc + 0-5V +20mA 
DC Output Voltage (Vo) -0.5V to Vcc + 0.5V :.- 
DC Output Source ^ -^3031, OK^ w ^monye v.. oi ^-m 

or Sink Current (Iq) ± 25 mA 
DC Vcc Of CSround Current 

OccorlGND) ±50mA 


Storage Temperature fTsro) -es*Cto +1S0°C 

Power Dissipation 180mW n r>-j^Me '.-^d :9bCJ Qru 
Note: The "AbaohOe Mwdmum RaSngs" are those values 

/wyonrf wNch the aafe^.at^m^\i*m9mmJ^m(lmn- iOdmyS OlgO.J 
toed. The device should not l>e operated at VwselMls. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating ConcKtkms" table inrXd^kie 

the eoncKtions for actual device operation. . .. . , ^ 

DC Eiectrical Characteristics 










74LVX02 


74LVX02 




— r 

— 3 








Symbol 




Vcc 


Ta = +25''C 


Ta = 
-40°Cto+85°C 


Units 




CondWona 




Min Typ Max 


Min iMax 


V|H 


High Level 


2.0 


1.5_ 


1.5 J 

2.0 . ,. 

2.4 






— A 




Input 
Voltage 


3.0 
3.6 


2.0' 
2.4 


V 






V|L 


Low Level 

Input 

Voltage 


2.0 
3.0 
3.6 


0.5 
0.8 
0.8 


0.5 
0.8 
0.8 


V 






VOH 


High Level 
Output 


2.0 

3.0 


1.9 2.0 

2.9 3.0 


1.9 

2.9 


V 


V|N = V|LorV|H 


iOH 50 fiA 

lOH = - 50 nA 




Voltage 


3.0 


2.58 


2.48 






loH = -4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 


0.0 0.1 
0.0 0.1 


0.1 
0.1 


V 


V|N = ViLOrViH 


lOL = 50 )u,A 
Iql = 50 jiA 




3.0 


0.36 


" 0.44 






lOL = 4 mA 


<IN 


Input 

Leakage 

Current 


3.6 


±0.1 


±1.0 




V|N = 5.5VorGND 




Ice 


Quiescent 


3.6 


2.0 


20.0 




V|N = Vcc or GND 


( 
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N<^lse Characteristics: see Seeaon 2 for Test Methodology 



1 

SymlMl 


Pmmwter 


Vcc 
(V) 


74LVX02 


Units 


Conditions 
Cl(pF) 


Ta = 25'C 


Typ Limit 


VOLP 


Quiet Output Maximum Dynamic Vql 


3.3 


. °' xsfl f 


V 


SO 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.3'^ -As 


V 


' w • ' 


VlHD 


Mlnhmim High Level Dynamic Input Volta^ .,,.^2., -. 


3.3 




V 




ViLD 


Maximum Low Level OynaNc lnput Voltage 


3.3 


0.8 


V 


50 



Not*: (Input tr = t( = 3 ns) 

AC Electrical Ciiaracteristlcs: See Section 2 for Test Methodology 
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Synjbol 


bwB twal BMOn pii- ' ni 

•or/- 




74LVX02 


74LVX02 








Vcc 

(V) 


Ta = +2S'C 


Ta = 


Units 


Cl 
(pF) 


MIn Typ Max 


MIn Max 


tpLH. 

<PHL 

i 


Prapega!^ Deli^flR^M 


2.7 


Dendo^ia 


1.0 13.5 


ns 


15 


8.4 14.2 


1.0 17.0 


50 




3.3 ±0.3 


4.5 6.6 


1.0 8.0 


15 




7.0 10.1 


1.0 1 -n.s 


50 


toSLH. 
toSHL 


Output to OinutShaw 

(Note 1) 




1.5 




ns 


50 



Capacitance -^4 — 



iltiHml. lOSHL " ItpMUn-tWItinl 



Symbol 






17741^012 


s.,«,r4j,yxo2 


umta 




y -iiu 

Ha = +2SX 


Ta = 

-4ircto+ss°c 




MIn Typ Max 


Mbl Max 


C|N 


Input Capacitance 


4 10 


10 


pF 


CpD 


Power Dissipation 

Capacitance (Note 1) 


15 




pF 



Note 1: CpQ is defined as the value of the internal equivalent capacitance which is calculated from the operating current consump- 
tion without load. 



Avarage operating cuirant can lie obtained by the equalioiK^itigp,^ 



CpD X Vcc X t|N + kx 



- _4 



«ltK)iuO 



^ ijwyrqoee 






'.;-c ' .i>i 


..H»...- • 
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National 

AJiSemiconduclbr ^ i j 

74LVXa4 --'^L~'^ 
Low Voltage Hex Inverter 



General Description 

The LVX04 contains six inverters. The inputs tolerate volt- 
ages up to 7V allowing the interface of 5V systems to 3V 
systems. 



YfjOlobOfttajvt > '^T x.i S noirae? aoS '.^i'Jii jitil;.' . ^ b iiut'> 



Features ' ' '^^-^ '^'^^ muminiM 

■ Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC EIAJ and SSOP 
packages 4 

■ Guaranteed simultaneous switching 
dynsunic threshold performance 

[ — — : 
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Pin Assignment 
for SOIC and SSOP 



A, ■ 



3.1 



■O3 

•0, 



(mo— 



TIT- 



1: 



3 LU()i«i)3fn>uiS:t 



1 'li 
•TL/F/1ie01-1 



PinNmws 


Description 


An 


Inputs 
Outputs 





SOIC JEDEC 


SOIC EIAJ 


SSOPTYPEI 


Order Numt>er 


74LVX04M 
74LVX04IMX 


74LVX04SJ 
74LVX04SJX 


74LVX04MSCX 


See MS Paeltage Numtier 


M14A 


M14D 
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Absolute Maximum Ratings (Note)v ^ 

If MIHtary/Aerospace specified devicMl|r« HSqulrad, 
piMM contact tiM.lJtiihMial Semlconduetor Satos 
Office/blsMMitors for ataHaWity and speciflcatlans. 



RecommendedJlpeciitiiig>^ 
Conditions 



Supply Voltage (Vqc) 

DC Input Diode Current (I|k) 

V| = -0.5V 
DC Input Voltage (V|) 
DC Output Diode Qurrent (Iok) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or GrouncKtXirreht 

(IccorlQND) 

.^ageTei|!p^i]pii|«(TsTG) 
Power Dissipation 



-d.5Vto +7.0V 

-20 mA 
-0.5V to 7V 



Supply Voltage (Vcc) 
Input Voltage (V|) 

jQuiputyoitBse(yo) 

Operating Temperature (Ta) 
Input Rise and Fall Time (At/ Av) 



2.0V to 3.6V 
OV to 5.5V 
OVtoVcc 

-40°CtO +85°C 
Ons/VtolOOns/v" 



-20 mA 
+ 20mA 

-0.5V to Vcc + 0-5V 

±25 mA 

±50 mA 
-65°Cto +150°C 
180 mW 

Note: 77ie "Absqli^ Mxdtmjm Ratings^- are those vabes 

p^i^melrfc vBlues defined^ the "Electrical Cliaracteristlcs" 
taSle are not^^uarartteecl at Sie absolute maximum ratings. 
The "Recommended OperatingCorxliBans" table will deSne 
the conditiorm for actual device operation.- 

D6 Etecfrical Characteristics i ' ' 



■1^ 




Vcc 



74LVX04 



Ta = +2S'C 



Min ly^yVHtt 



Ta = 
-40°Cto +8rc 



Units 



V|H 



Higli Level 

Input 

Voltage 



2.0 
3.0 
3.6 



1.5 
2.0 
2.4 



1.5 
2.0 
2.4 



V|L 



Low Level 

input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 

Output 

Voltage 



2.0 

3,0 



1.9 

2.9 

2.58 



2.0 

3.0 



1.9 
2.9 
2.48 



V|N = V|LOrV|H 



•oh ' 

'oh • 



-SOftA 

-50 jiA 

-4 mA 



Vol 



Low Level 

Output 

Voltage 



2.0 
3.0 
3.0 



0.0 0.1 
0.0 0.1 
0.36 



0.1 
0.1 
0.44 



V|N = ViLOrViH 



lOL^ 
lOL^ 
l0L = 



50 H.A 
SOftA 
4mA 



l|N 



Input 

Leakage 

Current 



3.6 



±0.1 



±1.0 



V|N = &SVorGND 



Ice 



Quiescent 

Supply 

Current 



3.6 



2.0 



20.0 



fiA 



V|N = Vcc or GND 



8.11 



Noise ChaEaCterlS^S: see section 2for Test Methodology 









"CO 
(V) 


74LVX04 






Symbol 






■ Tif^-VFC'-^ <■ 


tlnlla 


Ot<(pF) 




to 


V • !( 4 .11 


Typ Limit 






VOLP 


Quiet Output MaxImuiifOynaRaie Vol 


.Am OK 


3.3 


0.3 0.5 


V 


50 


VOLV 


dt^BlOutputMinhitamDyijayi^V^ "--''^ '■ ^f^' 


V ■ ■ 


3.3 


-0J3 -0.5 


V 


50 


VlHD 


Minimum High Level Dynamic Input Voltage 


3.3 






50 


V|LD 


Maximum Low Level Dynamie Input VoliaOe 


3.3 


0.8 


V 


50 



Note: (Input t,- = tf = 3 iw) 

AC Electrical Characteristics: See Section 2 for Test Methodology 



Symbol 


Pamnelar 


Vcc 

(V) 


74LVX04 


74LVX04 


Units 


Cl(PF) 


Ta = +25*C 


Ta = 
-40°Cto +85°C 




..n Max 


tpLH. 
tPHL 


PropiQetion Delay Time 


2.7 


5.4 10.1 


1.0 12.5 


ns 


15 


7.9 13.6 


1.0 16.0 


50 


3.3 ±0.3 


4-1 6.2 


. 1^0 , 7.5 


15 

\ 


6.6 9.7 








toSLH. 
- toSHL 


Output to Output Skew 


2.7 


1.5 




.- ns. , , 


. .. ,50,5 



CapadtanetP 



J»XVJ«_ 









74UR(04 1 


iU 74LVX04 








Symbol 








-40X10 +as% 


Units 






Min Typ Max 


-Ji|B Max 




Input Capacitance 


4 10 


1 10 


' PF 


t-fk-A ! 


CpD 


Power Dissipation 


18 


' — 


pF 




Capacitance (Note 1) 











Not* 1: CpD is defined as the value of tt» internal equivalent capacitance wtildi is calculated from ttie operating c^irrent consumf)- 
tlon without load. 8'^ S, C ' 

AvaniM operating cwrent can be obtained by the equation: Iccionf ■ = "^po ^ 'cc ' 

A r^. - J, , i -,,1 .„v k. ■ 1 I ^ 6(perQalo) | 0.0 ' G V , 

n<i = I ' ' • c ' r.o o.c ! ox I 



Ai'i ^ - 




■ • 


oK.O 


DC 


sgf.iloV 










!.0± 


8.e 


luqnl 










0.S 


3 ■■ 


ti It • iii'J 





^National 

Semloonductair 
74LVX08 



:>hn.>0 



sett ". ,.«»*.o»S u^iiui'iH 



-'i!d.ivr'0''f '^'O 



itAlirO^te 



General Description 

The LVX08 contains four 2-input AND gates. The inputs tol- 
erate voltages up to 7V allowing the interface of 5V systems 
to 3V systems. 



Features 

■ Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JGDEC, SOIC EIAJ and SSOP 
packages 

■ Guaranteed simultaneous ^^ii!9|jjf^ noise level and dy- 
namic threshold performance 



-1. ; 



Ordering Code: SeeSectionll 
Logic Symbol 



lEEE/lEC 



.'r Ob 



1 .. 



,J3 O'S 

. ip...'.q 



Pin Assignment 
for SOIC and SSOP 



— 0,- 



— 0, 



•-0* 




TL/F/11602-2 



TUF/11602-1 



HI-' Ki 11^ ' 





i a.o 


1 O.S. 


u 


fi.O 


1 rt; 


B.O 


! 8.0 










Pin Names 


Description 






Inputs 






qutpHlf 


, 0..-: 



Of-. 



o.os 



t.(i± I 'T I tuqfT 



o.s 





SOICJEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX08M 
74LVX08MX 


74LVX08SJ 
74LVX08SJX 


74LVX08MSCX 


SeeNS 

Package NunAer 


M14A 


MUD 


MSC14 



-0.5V to + 7.0V 



Absolute Maximum Ratings (Note) 

If Military/ Aerospace speclfled devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specMcaticna. 

Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vo) - - 
DC OStut SoUnk 5 ^'OS -3^31 OIC 

or Sink Current Oo) 

('c&pf Jgnd) ' ^ 

storage Temperature (Tstg) 

Power Dissipation 



-20 mA 
-0.5V to 7V 

-20 mA 
+20 mA 

-OiSVtoVcc + 0.5V 



±25 mA 



' ' ~1 

RecommendedX^AfcatiB^ ; 

Conditions-;** Sblli, *V * 

Supply Voltage iy^§IOQUOnO0UVI9ti »2.0V to 3.6V 
input Voltage (V|) OV to 5.5V 

Ouftnit Voltage (Vo) QytoVcc 
Operating Temperature (Ta) , -40°C to + 85°C 

Input Rise and Fall Time (A,/ A«) ''^6^is)V to100ns/V 



.smolSYS Ve oi 



±50 mA 



-85°Cto +150'C 
180 mW 

Lead Temperature (TQ (Soldering, 1 sec.) 240°C 
Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the at>scMe maxmum raVnga. 
The "Recommended Operating Conditions" table wKldeBne 
the conditions for actual itevice operation. 

DC Eie^irieal Cliaracteristics 



y 



Symbol 



Paraiwipr 



Vcc 



74LVX08 



Ta = + 25°C 



Mln.,Jffl Max 



74LVX08 



Ta = 
-40°Cto +85°C 



MIn 



"Iff 



=1 



UnlU 



Condltlom 



I jH 



V|H 



High Level 

Input 

Voltage 



2.0 
3.0 
3.6 



1.S 
2.0 
2.4 



1.5 
2.0 
2.4 



V|L 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 

Output 

Voltage 



2.0 
3.0 
3.0 



1.9 2.0 
2.9 3.0 
2.58 



1.9 
2.9 
?.48 



V,N = V,L0rV,H 



IqH = -50 )xA 
IqH = -SOjxA 
lOH = -4 mA 



Vol 



Low Level 

Output 

Voltage 



2.0 
3.0 
3.0 



0.0 



0.1 
0.1 
0.36 



0.1 
0.1 
0.44 



V|N = ViLOrViH 



lOL — 60 fiA 
lOL = 50 jiA 

loL = 4rnA 



iTjjA 



IfN 



Input 

Leakage 

Current 



3.6 



±0.1 



±1.0 



V|N = 5.5VorGND 



Ice 



Quiescent 

Supply 

Current 



3.6 



2.0 



2ao 



V|N = VocOrQND 



l3«5YT<K>e3 






1 ■-■"./, / J.-' 




I9<*r ■ 


XOSM80XVJM 


XL28fi'<V.i«.^ 








C ^- ■ ^.< 


AM : ' 


.... 
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NC^iSe Characteristics: see section 2 for Test Methodology 



Symbol 



Vcc 
(V) 



74LVX08 



25»C 



Typ 



Limit 



Units 



Cl(pF) 



VOLP 



Quiet Output Maximum Dynamic Vol 



3.3 



0.3 0.5 



50 



VoLV 



Quiet Output Minimum Dyrtaittilc Vql 



3.3 



VlHD 



Minimum l-ligh Level Dynamic input Voltage 



3.3 



2.0 



50 



V|LD 



Maximum Low Level Dynamic Input Voltage 



3.3 



0.8 



50 



Note; (Input tr = t( = 3 ns) 

AC Electrical Characteristics: See Section 2 for Test Methodology 



1 

Symbol 


Pwanwtar 


Vcc 

(V) 


74LVX08 


74LVX08 


Units 


Cl(pF) 


Ta = +25°C 


Ta = 
-40°Cto+85°C 


MIn Typ Max 


Min Max 


tpLH 
tpHL 




Propagatian De^ Time 


i7 


6.3 11.4 


1.0 ^s.s 


ns 


15 








8.8 14.9 


1.0 17.0 


50 


3.3 ±0.3 


4.8 7.1 


1.0 8.5 


15 


f,..^j,,7:a 10.6 


1.0 12.0 


50 


tOSLH, 
lOSHL 


Output to Output Skew 
(Note1) 


2.7 


1.5 


1.5 


ns 


50 



by design, tosm = Itptrttn - tl^ol. toSHL " ItpMjn - tpHul 



Capacitance 



Symbol 


1 ■ %' 

Paraitietar 


- ~| 74LVX08 


74LVX08 


Units 


■; - -r — 

Ta = +25°C 


Ta = 
-4(rCtO+8S'C 


Min Typ Max 


Min Max 


C|N 


Input Capacitance 


4 10 


10 


PF 


CpD 


Power Dissipation 

Capacitance (Note 1 ) 


— {- 

18 







Not« 1: CpD is defined as the value of the internal equivalent capacitance which is calculated from the operating current^onsumption. 
without load. ' ' 

Avwage operatina curont can be obMned by Ihe equallpy lcc(opr.) = ^''^ ""a^^^ -^ ..^.^Lr.aa | 



I- 





H 

J 

L' . ! V. 



nl 



J 
H 
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74LVX14 

Low Voltage Hex Inverter with Schmitt Trigger Input 



General Description 

The LVX14 contains six inverter gates each with a Schmitt 
trigger input. They are capable of transforming slowiy 
changing input signals into sharply defined, jitter-free output 
signals. In addition, they have a greater noise margin than 
conventional inverters. 

The LVX14 has hysteresis between the positive-going and 
negative-going input thresholds (typically 1 .OV) which is de- 
termined internally by transistor ratios and is essentially in- 
sensitive to temperature and supply voltage variations. 

The inputs tolerate voltages up to 7V allowing the interface 

of 5V systems to 3V systems. 



Features 

■ Input voltagi'lev!M^6an^ation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC ElAJ and SSOP 
packages i i» . 

■ Guaranteed simultaneous switching n o i se iBwahand 
dynamic threshold performance 



Ordering Code: See Section 11, 
Logic Symbol 



e 1 





lEEE/lEC 




lo- 






ll— 


k 

1 




h— 


1 

4r 








^03 


Ij— 












u— 












I5— 


JT- 


^05 



it; 



80XVJ« 



Connection Diagram 

1 . I 



ftin fttilflumwit ' - 

terSOIC a n d^SB O B '.msi ^rr-^ - -> 
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Pin Names " 


I' 


Descriptidif' 


In 




Inputs 


On 




Outputs 


Truth Table 


Input 


Output 


A 


5 


L 




H 


H 




L 





SOIC JEDEC 


SOIC ElAJ 


SSOP TYPE 1 


Order Number 


74LVX14M 

74LVX14MX 


74LVX14SJ 

74LVX14SJX 


74LVX14MSCX 


See NS Package Number 


M14A 


M14D 


MSC14 



e-16 



Absolute Maximum Ratings (Note) 

If mnSly/Awospace speclflMi device* are required, 
pleaM 'contact ttie NatituiM Semiconductor Salea 
,04fl9«/Dl8tribtilor8 for wallabtllty and apeciflcatlona. 

Supply Voltage (Vcc) " -^.5Vto+7.0V 



!>■ XVJtT 



DC Input Diode Current (I|k) 

V| 0.5V 

DCInput Voltage (V|) ^ 
DC Output Diode Cuneqt (Iqk) 

Vo=-0.5V ~ 

Vo = Vcc + 0-5V 

DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vex; or Ground Cuneni 

(Ice or Ignd) 
Storage Temperature (Tstq) 
Power Dissipation 
Note: The "Absolute Maximum Ratings" are ttiose values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
Tim "Rec!omrneridedOpeiBtiiigCot>dWorts"tabl9 wiUdeSne. 
tt meond^btts for elpiu^ <tM o e open Mm i r.t^.' 

DC Electrical Characteristics 



-0.5V to TV 

-20nnA 
+ 20mA 

-0.5V to Vcc + 0.5V 
±25 mA 

±50 mA 
-65'Cto +150*0 
180 mW 



Recommended Operating . 
CondiflOTfi ~ ' 

Supply Voltage (Vq^ 2.0V to 3.6V 

Input Voltage (V|) OV to 5.5V 

Output Voltage (Vo) OVtoVcc 

Operatinfl TernpwHture (Ta) j -40"Cto+85°C 
Jrvut Ftee arn^^l^^'l^^ 

iiocJloV tuqn! jimRMya Isvbj rieiH fnumioiV ) -' 
sgBlloV luqnl OMnsnyQ lufiJ wcJ mumi^ 9(.'. 



Ictlmv" 




Symbol 


Parameter 


Vcc 


1 ioii 


„, 74LVX14 


Units 




Ta = +29'C 


Ta = 
-WCtO +8S*C 




MIn Typ Max 








1 


Vt+ 


Positive 
Threshold 


3.0 






V 




■-''.■II 


V,- 


Negative 
Threshold 


3.0 


0.9 


0.9 


V 
















Vh 


Hysteresis 












3.0 


0.3 1.2 


0.3 - rz 


V 




VOH 


Higti Level 

Output 

Voltage 


2.0 


1.9 2.0 


1.9 




V|N = VlLOrVlH 


lOH = -50 ju,A 




3.0 
3.0 


2.9 3.0 
2.58 


2.9 
2.48 


V 




•oh ' -50/j.A 
lOH = -4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 

3.0 
3.0 


0.0 0.1 
0.0 0.1 
0.36 


0.1 
0.1 
0.44 


V 


V|N = ViLorViH 


lOL = 50 joA 
lOL = 50 |^^ 
lOL = 4 mA 


ilN 


Input 

Leakage 

Cunent 


3.6 


±0.1 


±\Si 


(iA 


V|N - 5.5VorQND 


loc 


Quiescent 

Supply 

Cunent 


3.6 


2.0 


20 


ji.A 


V|N-VccorGND 



8«17 



Noise ChasaCteriS^CS^'Sw Section Zfor Test Methodology 



Symbol 


Parameter .anct' 

;, I..,' •! ■ - ■ , 


Vcc 

(V) 


74LVX14 


Units 


Cl(pF) 


Ta = 25'C 


Typ Limit 


VoLP 


Quiet Output Maximum Dynamic Vol ^t« 'iC 


3.3 


0.3 0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vol ' • , - 


3.3 


-0.3 -0.5 


V 


50 


VlHD 


Minimum High Level Dynamic Input Voltage 


3.3 


' ioO igs 


V 


50 


ViLD 


Maximum Low Laval Dynamic Inpit Vottage 


3.3 


0.8 


V 


50 



Note: Input V = tf = 3 ns 

AC Electrical Characteristics: See Section 2 for Test Methodology 









74LVX14 


74LVX14 '' 






Symbol 


Paramatar 


Vcc 
(V) 


Ta = +25°C 




Ta = 
-40°Cto +85°C 


Units 


Cl(PF) 








Mln Typ 


.Max 


Mln .Max 






tPLH. 


Propagation 


2.7 


8.7 






'..19.5 




15 


•PHL 


Delay Time 


11.2 


19.8 


1.0 


23.0 


ns 


50 






3.3 ±0.3 


6.8 


iP-6 .. 




12,5 


15 






9.3 


14.1 


1t^(rt&lk».V 






50 


tOSLH. 
tOSHL 


Output to Output 
SI<ew(Note1) 


2.7 


1.5 


1.5 


ns 


50 



Not* 1: PaiwtietK guannteed by dMIgn. t^i =p lm.^jEI*Jf ^ '•'^tBHUii -JMjri_ 21 ^^-**^ 

CapacitarieeP 







74leiK14 r 


74LVX14 






Symbol 


Paramelar j 


V JTa =*-*2BfC 


-|40Hc?o +8SX 


UnKs 








Mln Typ Max 


Min Max 






C|N 


Input Capacitance 


4 10 


10 


PF 










Power Dissipation 

Capacitance (Note 1 ) 


' f 






21 




PF 





Note 1: CpQ is defined as the value of tfie internal equivalent capacitance which is calculated from the operating current consump- 
tion without load. 



Average operating current can be obtained by the equation: Iccfopr ) = ^ 
\.- D(perQate) 

f ' ■ ■ _ J.I 


o.e 








Am I ± 

1 




8.e 






uv«r -ocxjv Mi'-' 


OS s 

1 

1 







me 



SemioonduclDir 
74LVX32 



General Description FiMitures 

The LVX32contaii» four 2-input OR gales. The inputs toler- ab hjput voltage level translation from 6V to 3V 

ate voltages up to TV alkiwlng the interface of SV systems ■'Ideal f0r<|etpr;f9i«er/low noise 3,3V applications . - 

ts 3V systems. ■ Available in SOIC JEDEC, SOIC EliW and S$OP padt- 



■ Guaranteed simultaneous a)i;ri|;^)J^. noise level and dy- 
namic threshold performanos' 



Ordering Code: See Section 11 
Logic Symbol 



ICTf 



lEEE/lEC 



Connection Diagram 



Pin Assignment 
for SOIC and SSOP 




.„V-,OjtV - 



AnJ> ™ 



7 

1 

- I 


« J 

3 : 




' ! 


-1 — 














Pin Names 


Description 




4 




An, Bn 


Inputs 


■ i ; Of I 








Ou^Hits 




■ : 1 


1 

\' 1 


' 


j 1 CI J.O 


o.e 





1 

1 


JM01O 




SOIC JEDEC 


SOIC EIAJ 


SSOPltpEI , 






Order Number 

I 


74LVX32M 
74LyX32MX 


74LVX32SJ 
74t.VX32SJX 


74LVX32MSCX 






NS Package 
Number 


M14A 


M14D 


MSC14 





0?.-»B-19 



Absolute Maximum Ratings (Note) 

If Military /Aerospace specified devices are required, 
plMse eontaet the Naflonal Senrieonduelor SalM 
Offlce/DIMrilNiiara tar avaUaMMy and apacMartiam. 

Supply Voltage (Vcc) -0-5V to + 7.0V 

DC Input Diode Current (I|k) 

V| = -0.5V -20mA-; 
DC Input Voltage (V|) - 0.5V to 7V 

DC Output Diode Cunisnt (Iok) 

Vo = -0.5V -20 mA 

Vo = Vcc + 0-5V + 20 mA 

DC Output Voltage (Vq) -0.5V to Vcc + 0-5V 

DC Output Source .-^3031 aiO?. ni 

or Sink Current (Iq) ± 25 mA 

DC Vcc of Ground Current 

(1^ or Igjjip) tSO mA 

Storage Temperature (Tstq) 
Power Dissipation 
l^ote: The "Absolute Maximum Rating" em those values 
b^ond wmmm^fiKMtfll^ttm&lS^ be guaran- 
teed The device should not t>eopemled at these ttmlts. The 
parametric values defined In the "Bectrioal CharaotartsScs" 
table are not guaranteeff^StViia^olule maxknum ra^igs. 
The "ReoorrmenBat&fimien^ Gbnditiona" table vi»l define 
Ms contttSorts for ^etmH-device operation. 

DC Eiectrical Charact^istics 



Recommended Opei|iting 
Conditions . „-,^-''" - 

Supply Voltage (Vcc) >t''""OOW"9*' > 
Input Voltage (V|) 
Output Voltage (Vo) 




2.0V to 3.6V 
OV to 5.5V 
UVtoVcc 
LCJp 

ns/V 



? sJi-KSn. sftT .aeJti 
ijya Va to eortiel:. 



-e5*Cto +150"C 
180 mW 



iodm^B oieoJ 



Symbol 



Plil^meter 



Vcc 



74LVX32 



+ 25X 



MIn 



74LVX32 



Ta = 
-40°Cto +85X 



MIn 



Units 



V|H 



High Level 

Input 

Voltage 



2.0 
3.0 

3.6 



1.5j 

2.0 

2.4 



1.5 

2.0i :-ii\=i\JT 
2.4 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 

Output 

Voltage 



2.0 

3.0 
3.0 



1.9 

2.9 
2.58 



2.0 

3.0 



1.9 

2.9 
2.48 



V|N = ViLOrViH 



•oh - -WpA 

lOH = -50 jiA 

Iqh = - 4 "lA 



Vol 



Low Level 

Output 

Voltage 



2.0 
3.0 
3.0 



0.0 
0.0 



0.1 
0.1 
0.36 



0.1 
0.1 
0.44 



V|N = VlLOrV|H 



Iql = 50 )j,A 
lOL = 50 fiA 
IOL~4mA 



l|N 



Input 

Leakage 

Current 



3.6 



±0.1 



±1.0 



V|N = 5.5VorQND 



Ice 



Quiescent 

Supply 
Current 



3.6 



fiA 



V|N = Vcc»GND 



L-' 8-20 



Noise Characteristics: See Section 2 for Test Methodology 



1 

1 






Vcc 
(V) 


74I.VX32 






Symbol 


Parameter 




Ta = 


= 25°C 


Units 


Cl(pF) 








Typ 


Limit 






VoLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.3 


0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.3 


-0.5 


V 


50 


V|HD 


Minimum l-iigh Level Dynamic Input Voltage 


'~t - • 


3.3 


2.0 


V 


50 


V|LD 


Maximum Low Level Dynamic Input Voltage 


3.3 


0.8 


V 


-''SO.;.. 



Not* (Input tr = tf - S Tis) 



AC Electrical Charactepl^^ies: See Section 2 for Test Methodology 



Syir 


bol 


,.!iB 1 ■.>'sl eaton QiiVt 
Paiam^er 


Vcc 
(V) 


,74i.>yxa2 


74LVX32 


Units 


Cl(PF) 


Ta = 


Ta = 
-40°Cto +85°C 


Mm Typ Max 


MIn Max 






tPLH 
tpHL 




Propagation 
Delay Time 


2.7 


5.8 10.7 


1.0 12.5 


ns 


15 


8.3 14.2 


1.0 16.0 


50 




4.4 6.6 


1. , ^ 








3.3 ±0.3 


m 10.1 


1.0 11.5 J 






tOSLH. 
tOSHL 


Output to Output 
Skew (Note 1) 


2.7 


1.S 


tr iiaiicnf jia® ^1 

1-S 




11 , . 50 



Nota 1: Parameter guaranteed by design. tosLH - ItpLHm - tpLHnl. tosHL - ItpHLm - ^mj 

Capacitance/ ^ 



Symbol 



CpD 



Paramater 



Input Capacitance 



Power Dissipation 
Capacitance (Note 1) 



) 



74LyX32 



Ta = +25°C 



Min Typ Max 



10 



14 



74LVX32 



Ta = 
-40°C^+85°C 



MIn 



1 Max 



10^ 



Units 



PF 



1^ 



I 



Note 1: CpD Is defined as the value of the Internal equivalent capadtance '^hiGlt#calcutated from tile opereiSng current consumption 
without load. 



Average operating current can be obtained by the eqii^on: lcG(opr,) 



. CpD X Vcc X fiN + Ice 



(per Gate) 

( 



-llu:i.»uO 



! 




.... -'L 


1 







8-21h-6 




Naliondl 



. W>lj<Sl ^ 



24LVX74 

Low Voltage Dual D-Type 
Positive Edge-Trigg^r^d Flip-Flop 
Generaipesfcription Featureso v juc^ 



..iiiYli rr.jrnirii*' i 

■ levaJ rlgjH Tu 
Tian<0 wvsj .V 



■i,M 



■ Input voltage level translation trom 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JECpc, SOIC EIAJ and SSOP pack- 
ages-- — - - 

I'l^iitRintsad simultaneous switching noise level and dy- 



The LVX74 is a dual D-type flip-flop with Asynchronous 
Clear and Set inputs and complementary (Q, outputs. 
Information at the input is transferred to the outputs on the 
positive.edgaof-the.cloclepulse. After the Clock Pulse input 
threshold ^Itage has been pasBett.' thelSata input' is locked 

out and Mormation present will not be transferred to the narnic th^hoM perforQunce I 
op^^MtpjniillliMMxqrising edge of the Clock Pulse input y^-t- = ,r i | 

Asynchronous Inputs: 

LOW input to Sd (Set) sets Q to HIGH level 

LOW input to Cq (Clear) sets Q to LOW level 

Clear and Set are Independent of clock 

Simultaneous LOW on and Sq makes both Q and Q 

HIGH 



Ordering Code: See Section 1 1 

Logic Symbol s 



0, ^- 0, 



<i)1 



Ttyp/iK 



t Of 



e.a 



lEEE/lEC 



Sd2 



V 

0,— 

nW--, <=''2 — 



TUF/iteoB-a 



_i L . 

Connection Djagram 



TL/F/1 1606-4 



Pin Assignment 
for SOIC and SSOP 




Truth Table (Each naif) 



Pin Names 


Description 




Inputs 


Outputs 


Di.Da 


Data Inputs 




Sd 


Cd 


CP 


D 


O 


5 


CPi,CP2 


Clock Pulse Inputs 




L 


H 




X 


X 


H 


L 


Cdi, Cd2 


Direct Clear Inputs 




H 


L 




X 


X 


L 


H 


Sdi.Sdz 


Direct Set Inputs 




L 


L 




X 


X 


H 


H 




Outputs 




H 


H 






H 


H 


L 






H 


H 






L 


L 


H 






H 


H 




L 


X 


Qo 





H - HIGH Volt^ L8W6I 
L = IX>W VoNass Laval 
X « limnaterial 



= LOW-to-HIQH Clock Transition 
Qo(Qo) - Previous Q(Q) before LOW- 
to-HIGH Transition of Clocl< 



SOIC JEDEC 



SSOP TYPE ! 



Order Number 



74LVX74M 
74LVX74MX 



74LVX74SJ 
74LVX74SJX 



74LVX74lylSC3( 



SeeNS 

Package Number 



M14A 



MUD 



MSC14 



8-22 P 



Absolute Maximum Ratings (Note) 

IT Mintary/Xerospace specified devices are required, 
please contact the Nirtlonal.&pinlcanciuetor Sales 
OnicB/Dlstrlbutors for availability aiiiPsiNtelflcatiora. 



5VtO+7.0V 



;.0 



I -20 mA 

i I -0.5V to 7V 

-20 mA 
+ 20 mA 

-O.SVtoVcc + 0.5V 
t I jk26inA 



Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V ■ 
DC Input Voltage (V|) 
DC Output Diode Current (Iok) 

Vo = -0.5V 

Vo = Vcc + 0-5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
TXTVcxj of Grbiih^ CurrenT " _ " ^ 

(tccctlGND) I r -'L^*:. - ; ±50 mA 

-Storage'Teiiipefaiure (Tstg) ' T -65°Gto +150°C 

Power Dissipation 180 mW 

Note: 7776 "Absolute Maximum Ratings" are those vaiues 
b^ond which the safe^ bf the denricg cannot. t>e^iarSh- ^ 
te6d. The device kiouldnottiejoperaied at these liifiks. The '. 
parametric values definedki the "Electrical Characteristics" - 
table arie not guaranteed at the atsolute maximum mttngs. 
. TJmJlBoBommendadOfmiatkig Caacakii^"taMe ii^jiieeaei ^ 
l^oofHiHkms fonacluahslevlce operaliffn. . ;;r 'i.g 



Recommendei 
Conditions 

Supply Voltage (Vgo) 

Input Voltage (V|)' 
-QylByiyptege (Vq). 

Operating Temperature (Ta) 
"Input Rise and Fall Time (At/A^) 



OfirtO eaioM 



2.0V to 3.6V 
OV to 5.5V 

iytovcc 

-4(rCto +85°C 
Ons/yto 100 ns/V 



speltoV luqnl smisnya lt>Mj wo. I m jmixf-V 



yelsa loi-'aaaqoil 
„Dx>„Col„10 



iKXEIectrieal CHaractei^tics 



SVBJbol 



Pai 



iramiter 



1 



74LVX74 



+25' 



74tVX?4^ 



-^CJo.+jirc 



d.e 



Unite 



Conditions 



-VlH-. 



High Level 

Input 

Voltage 



2.0 

3.0 
3.6 



1.5 
2.0 
2.4 



t.5_ 



2.0 0.8 I 

2.4-- ^T^r 



V 



omit tii't-^S 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



C.v) 



0.5 



0.8 

ao 0.8 



High Level 

Output 

Voltage 



2.0 
3.0 
3.0 



1.9 2.0 
2.9 3.0 
2.58 



1.9 
2.9 
2.48 



V|N = ViLOrVjH 



15h= -SOfiA 
lOH = -SOfiA 
Iqh = — 4'mA 



Low Level 

Output 

VottE^al 



2.0 
3.0 
3.0 



0.0 
0.0 



0.1 

ai 

0.36 



.•3 



- 0.1 
0.1 

36 io.44 



V|N = V|L«V|H 



lOL = 50 fiA 
Iql = 50 /iA 
Iql ^ 4 mA 



Input 

Leakage 

Current 



3.6 



OS 



t±0.1 



03 ±1.0 



fiA 



V|N = 5.5VorGND 



Ice 



Quiescent 

Supply 

Current 



3.6 



- - 20.0 



V|N = Vcc«GND 



1^ 



Noise Ch9EaC|eFi||yC8;:' see section ^>fer Methodology 


Symbol 


• *■ • '■ 

"Parameter no.- 
-0.1; - 0. 


Vcc 

(V) 


74LVX74 


Units 


Cl(pF) 


Ta 


= 25°C 


Typ Limit 


VoLP 


Quiet Output Maximum Dynamic Vol i "ii" ; ; ' fM'cy:, 


3.3 


0.3 


0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vol ";• ' ■ 


3.3 


-0.3 -0.5 


V 


50 


VlHD 


Minimum High Level Dynamic Input Voltage 


3.3 


(VC..I) 2.0 


V 


50 


V|LD 


Maximum LsralDynamte Inpiiit Vol^f^ 


3.3 


0.8 


V 


50 


Note: Input tf = tf = 3 ns 

AC Electrical Characteristics: see section 2 for rest Methodology 


Symbol 


Parameter 


Vcc 

(V) 


74LVX74 


74LVX74 ' 


Units 


Cl(PF) 


Ta = +2S°C 


Ta = 
-40°CtO 


+ 85°C 


Mhi Typ Max 


MM ^Uak ' 


tPLH. 
tpHL 


Propagation Delay 
CPntoQn orQn 


2.7 


7.3^; 16 


1.0 


18.5 


ns 


15 


9.8 18.5 


1.0 


22 


50 


3.3 ±0,3 


5.7 .9.7 


1,0 


11.5 


15 


8.2 13.2 




.^^.^;5•,■^ :- • 


50 


tpLH. 
tpHL 


Propagation Delay 
Cn- to Sn„ to Q„ or Q„ 


2.7 


8.4 15.6 


1.0 


18.5 




15 


















10.9 19.1 


l.U 




ns 


50 








12 


15 






ir--:0 




3.3 ±0.3 


6.6 10.1 


1.0 




,, J J, 9.1 13.6 ■ 


1.0 




50 


tw 


CPn 


or ^Dn Of Son 




2.7 , r. 


8.5 


10 


ns 






-puisevwin 


3.3 ±0.3 




7 






ts 


Setup Time 

n- tn r^P- 




2.7 


8.0 S 




9.5 


ns 




3.3 +0.3 


■. « 

R R ■ 




6.5 t 























tH 


Hold Time 
Onto CPn 




2.7 


0.5 1 


0.5 


ns 




3.3 ±0.3 


'r-^ 

0.5 1 


0.5 




tree 


Recovery Time 

5Pn or Son to CPn 




2.7 


6.5 


7.5 


j l9V 




H' 


3.3 ±0.3 


5.0 


1 

5.0 




'max 


Maximum Clock Frequency 

H,V 10 j;V Ml' ^ 




55 135 


50 - 






15 


2.7 




MHz 


45 60 




40 




50 


3.3 ±0.3 


95 145 




80 


15 








60 85 


50 


50 


toSLH. 
toSHL 


Output to Output Skew 

(Nolel) 




2.7 


1.5 


1-5 


ns 


50 
















Note 1: Parameter guaranteed by design. tosuH = ItpLHm-tpLHnl. toSLH = ItpHLm-tpHLnl 

1 

i 1 

















Capacitance 



Symbol 


ParametM' 


74LVX74 


74LVX74 


Unit* 


Ta = +25°C 


' A 

-4(rCtO +85°C 


MIn Typ Max 


Min Max 


C|N 


Input Capacitanc^?^ 








CpD 


Power Dissipation 
Capacitance (Note 1) 






Pfoitq 



Io-k; . 



without load. ^-^Oi co.iq'jL. 



ounvnow i 



■yt bne level eeion giwi'r.lmi, tiooensllumir i>."j!n!-;-suc. • 



a8xvji.x 

g/5lioV woJ 



< 



msiesiQ noUoennoO 



; lot 



,6- -p 



' 1 

■ - ^ 
' \- - 



1^ — am 



f-Wr.i r .1. It 



i I nc<1o98 *<>c 



S-30»ttVlJT 













:a-,-.- 


1 jioi. t'_ .V 





j i3<riT<^oea 


IAI3 : 


1 












XM<i,!V' 










1 ladmu^ eesjtosq £»l esS 



J. 



^National - : 

Semiconductor 

I.I 

74LVX86 

Low Voltages C^iad i2-lnpiit Exc^lusiverOR Gate 



General Description 

The LVXB6 contains four J^jjjp^, 
inputs tolerate voltages up to TV lyiowii^ 
^rstems to 3V systems. 



Features 

■Qig m Input volt^ level translation from 5V to 3V 
of'SV ■ Idea) for low power/low noise 3.3V applications 

^ ■ Avayabie in SOIC JEDEC. SOIC Ei>U and SSOP pack- 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 



Ordering Code: See Section 1 1 

Logic Symbol 



Connection Diagram 



lEEE/lEC 



Pin Assignment 
for SOIC and SSOP 



Ai ■ 

B, - 

82- 
A3- 



>1 



-0, 
I °2 




GNO 



TL/F/imS-Z 



u/F/iieoe-i 



Pin Names 


Description 


A0-A3 
B0-B3 
O0-Q3 


Inputs 
Inputs 
Outputs 





SOIC JEDEC 


SOIC EIAJ 


S80PTYPEI 


Order Number 


74LVX86M 
74LVX86MX 


74LVX86SJ 
74LVX86SJX 


74LVX86MSCX 


See NS Package Number 


M14A 


MUD 


MSC14 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for avallaMlity ami specifications. 

Supply Voltage (Vcc) -0.5V to + 7.0V 

DC Input Diode Cun-ent (I|k) 

V, = -0.5V ; -20 mA_ 

D£?lnputVoltegeCV|Ji ' & -0.5V to TV 

IX Output Diode Current (Iqk) ' 



Recommended Operating 
Conditions 

Supply 

Input Voltage (V|) 
Output Voltage (Vo) 
Operating Temperature (Ta) - 
Input Rise arrtf*TlPfrfA*«y«MMJcm*>n^o '100^^^ 



dV to 5.5V 

OVtoVcc 
40°Cto +85°C 



Vo = -0.5V , 


-20 mA 








Vn = Vfx^ + a.5V i 


+20inA 









DC Ou^xjt Vottage (Vo) 
DC Output Source 
orSinkCun«nt(lo) 

DC Vcc or Ground Current (ioc^Ji^p^ 
Storage Temperature (Tstg) 
Power Dissipation 

Note: The "Absolute Maximum Ratings' 



-0.6V1O Vcc + 0-5V 'Ml f >-k»i!i Ml» 

ypo''~^ o"'f!MSWI>l(Oi £ notl-jsS 99P 



±50 mA 
-65°Cto +150°C 

180mW IS ! = A 
are those values 



beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table ¥>HL^^ie 
the conditions for actual device operation. _ — 

DC Electrical Characteristics 




9niiT/8ie 1 



•rU- 



&.8 



.\. 









74LVX86 


74LVX86 






Symbol 


Parameter 


Vcc 


Ta = +2S*C 


Ta = 
-40°CtO +85°C 


Units 


J 'I tjwiri/ HlKj-^lli. -jj-u:'. : 1.,.,, 

Conditions 


HIn 


TvD Uax 


Min Max 
















V|H 


High Level 

Input 

Voltage 


2.0 
3.0 
3.6 


1.5 
2.0 
2.4 


■ f-~ 


1.5 ^JLll^i 

2.0 

2.4 


V 




VlL 


Low Level 


2.0 




• . 1 0.5 


0.5 








Input 
Voltage 


3.0 
3.6 




6.8 
0.8 










ft8 






VOH 


High Level 

Output 

Voltage 


2.0 
3.0 
3.0 


1.9 
2.9 
2.58 


2.0 
3.0 


1.9 ef 

2.9 

2.48 ■ " " 


I 


V|N = y|i.orV|H 


Iqh = -50 fiA 




lOH = -50 /xA 

Iqh = -4 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 
3.0 


0.0 0.1 
0.0 0.1 

0.36 


0.1 
0.1 
0.44 


V 


ViN = ViLorViH 


iOL — 50 jiA 

Iql = 50 ^lA 
'OL — 4 mA 


l|N 


Input 

Leakage 

Current 


3.6 


±0.1 


±1.0 




V|N = 5.5VorQN0 


Ice 


Quiescent 

Supply 

Current 


3.6 


2.0 


20.0 


jtA 


V|N = VcQOrGND 



00 



to 
CO 



Noise ChSQraOtHimQdK; see section ZfofHek Methodology 









Vcc 
(V) 


74LVX86 






Symbol 


Parameter 




25*C 


Units 


Cl(PF) 




\'0S +- 3! - 


Typ 


Umit 






VOLP 


Quiet Output Maximum Dynamic Vol i - ' 




3.3 


0.3 


0.5 


V 


50 


VoLV 


Quiet Output Minimum Dynamic Vol 


3.3 


-0.3 


-0.5 


V 


50 


VlHD 


Minimum High Level Dynamic Input Voltage 


3.3 


"2.0 


V 


50 


VlLD 


Maximum Low Level Dynanrie Input Vottaga 


3.3 


0.8 


V 


50 



Note: (Input V = tf = 3 ns) 

AC Electrical Characteristics: See Section 2 for Test Methodology 



Symbol 


Parameter 


Vcc 

(V) 


74LVX86 


74LVX86 


Units 


Cl(PF) 


Ta= +25*C 


Ta = 

-40°cto +8yc 


Uln Typ Max 


NIn Max 


tPLH. 
tPHL 


Propagstlon 
Delay Time 


2.7 


7.5 '".'il:S':' 




ns 


15 


10.0 18.0 


1.0 21.0 


50 


3.3 ±0.3 


5.8 9.3 


1.0 11.0 


15 


8.3 12.8 


1.0 14.5 


50 


tOSLH 


Output to Output 


2.7 










•OSHL 


SI<ew(Note 1) 


1:6 


1.5 


ns 


50 



in* 1: Parameter guaranteed by dertgn. tosiH = l<PtHm - IpLHnl.VjBHl. - NpHLm - «PHUil 

K-H.C 



Capacitance 



Symbol 


Paranwtar 








Units 


-X b' ■ ' 




Ta = +26'C 


Ta = 
-40'Cto +8S"C 






MIn Typ Max 


MIn Max 










Input Capacitance 


4 10 




pF 








j~m 




CpD 


Power Dissipation 
Capacitance (Note 1) 


18 




PF 





Note 1: Cpo >s defined as the value of the intanal equivalent capacitance which is calculated from the opwating currant consi^ption 
without load. 



Average operating current cm be obtiyh«l|wlhee^^ ''^ 

V TTO 9^ Gate) 



0.0 



t-t-.o 



C r 1 



0C>2 



dZ 



a-28 



V a I 



Atf Senuconductor 



< 
>< 

AS 



74LVX125 

|,i|i«i(-yolt^4jqM^^ witto TBfcSTATE® Outputs 



General Description 

The LVX125 contains four independent non-inverting buff- 
ers with TRI-STATE outputs. The inputs tolerate voltages up 
to 7V allowing the interface of 5V systems to 3V systems. 



Features 

■ Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC EIAJ and SSOP 



Ordering Code: See Section 1 1 
Logic Symbol 



H Guaranteed simultaneous switching nctee level and dy- 

:.'*C;::namie tMtthold perfornia^ciatT) ^pnaH aro^ ^J^ . ; ■')^ 

Connection Dfiairaitf 



'M^V-L irlv '-.1 



lEEE/lEC 



Pin Assignment for ak>: - . '. 
SOIC and SSOP enciVtW-^c 



"0 



^— 1 

*3- 



>1 



V 



— Ob 

\—°3 



? r 
Tlfi'lSt12007-1 



5!! . . - ; 



13 - 

— *2 



"3 



r 



PInNamei 


Descriplton 


An. B„ 
On 


Inputs 

Outputs 



Truth Table 



I- 



Inputs 



Output 



H = HIGH Voltage Level 
L - LOW Voltage Level 
Z = High Impedance 
X = Immaterial 



-I- — - 





SOIC JEDEC 


SOIC EIAJ 


SSOPTYPEI 


Order Number 


74LVX125M 
74LVX12SMX 


74LVX125SJ 
74LVX12SSJX 


74LVX12SMSCX 


See NS Package Number 


M14A 


M14D 


MSC14 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specffleatlons. 

Supply Voltage (Vcc) -0.5V to + 7.0V 



20 mA 



DC Input Diode Current (I|k) V| = -0.5V _ 
DCInput Voltage (V|) 
DC Output Diode Current (Iqk) 
Vo = 0.5V -20 mA 

Vo = Vcc + 0.5V +20 mA 

Output Voltage (Vq) . -O-SV *o Vc^ + oisv 

DC Output Sou(ce/^k,C4ire^;^ ^iQg , , ± 25 {nA 
DC Vcc or Ground Current 

OccOr'GND) . iSOBlA 

storage Temp. Range (Tstg) -65°C to + 1 50°C 

Power Dissipation 1 80 mW 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "RecomnKridaa<)peralhgCcm<Utk>ns''M>lewill<Mbi0 
the conditions for actual devlCB operation. 

DC Electrical Characteristics 



Recommenjded Operating 
Conditions^ 

Supply Voltage (Vcd 
Input Voltage (V|) 

Output Voltage (Vo) dStX i 

o 



2.0V to 3.6V 
OV to 5.5V 
J jOVto Vcc 
85°C 
lis/V 



< s\nattNy J6 TO eoBhejni -jri; gniwollB VV c; 



\ t nou .eo 



I < 



V- 



Symbol 



Parameter 



Vcc 

(V) 



74LVX125 



Ta = aPc 



MIn Typ 



74LVX125 



Ta = 
-40°Cto +85°C 



Max 



Units 



Comlitions 



V|H 



High Level 
Input Voltage 



2.0 
3.0 
3.6 



1.5 
2.0 
2.4 



1.5 
2.0 
2.4 



V|L 



Low Level 
input Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 
Output Voltage 



2.0 
3.0 
3.0 



1.9 2.0 
2.9 3.0 
2.58 



1.9 
2.9 
2.48 



V|N = V|L or 
V|H 



l0H= -50 nA 
lOH = - 50 fiA 
l0H= -4 mA 



Vol 



Low Level 
Output Voltage 



2.0 
3.0 
3.0 



0.0 
0.0 



0.1 
0.1 
0.36 



0.1 
0.1 
0.44 



V|N=V|LOr 



IOL=50 fiA 
IOL=50/xA 
IOL=4 mA 



loz 



TRI-STATE Output 
Off-State Current 



3.6 



±0.25 



±2.5 



(iA 



V|N = V|HOrV|L 
Vqut = VccOrGND 



Input Leakage 
Current 



3.6 



±0.1 



±1.0 



fiA 



V|N = S^SVorGND 



Ice 



Quiescent Supply 
Current 



3.6 



4.0 



40.0 



V|H = VccorQND 



1 • a- y -■ 



8-30 



Noise Characteristics: SeeSeefion21brTestM^hodology 



Symbol 



Vcc 
(V) 



74LVX125 



25°C 



Typ 



Umit 



Units 



Cl 
(pF) 



VoLP 



Quiet Output Maximum Dynamic Vql 



3.3 



41^ 

-0.3 



0.8, 



50 



VOLV 



Quiet Output Minimum Dynamic Vql 



3.3 



0.8 



scr 



VlHD 



Minimum High Level Dynamic Inpi^ypt^tga-.^ ■ > 3.3 



2,9. 



y r 



?0- 



ViLD 



Maximum Low Level Dynamic Input Voltage 



3.3 



0.8 



50 



Note: Input tp = tj = 3 ns. 

AC Electrical Characteristics: See Section 2 Test Methodology 











74LVX125 




















Symbol 


Paramataf 


Vcc 
(V) 


Ta = +2rc 


Ta = 
-40°CtO +85°C 


Units 


CondiUona 








Mln Typ 


Max 


Mln Max 






tpLH. 


Propagation Delay Time 


2.7 


5.8 


10.1 


1.0 


13.5 






tPHL 


Data to Output 


8.3 


13.6 


1.0 


17.0 


ns 


Cl = 50 pF 






3.3 ±0.3 


4.4 


6.2 


1.0 


8.5 


Cl = 15 pF 






6.9 


9.7 


1.0 


12.0 




Cl = 50 pF 


<PZH. 


Output Enable Time 




5.3 


9.3 


1.0 








2.7 


12.5 




Cl = i5pF, Rl = 1 kn 


'PZL 




7,8 


12.8 


1.0 


16.0 


ns 


Cl = 50 pF, Rl = 1 kn 






3.3 ±0.3 


4.0 


5.6 


1.0 


7.5 


Cl = 15 pF, Rl = 1 kn 






6.5 


9.1 


1.0 


11.0 ' 




Cl = 50pF,Rl = 1 kn 


•PHZ. 


Output Disable 


2.7 


10.0 


15.7 


1.0 


19.0 


ns 


Cl = 50 pF, Rl = 1 kn 


tpLZ 


Time 


3.3 ±0.3 


8>3 


11.2 


1.0 


13.0 


Cl = 50 pF, Rl = 1 kn 


tOSHL, 
tOSLH 


Output to Output 
Skew (Noi0^ 


2.7 


• t " — 

,> 


1.5 


1.5 


ns 


C5L = 50pF 



Not* 1: Paremetsr guarentasd by desHjn. Ioslh = ItpLHm - tpLHnl. toSHL - ItpHLm - <phliiI 

Capacitance 



Symbol 


PaiaiiMlai 


74LVX125 


74LVX125 


Units 




Ta = 
-40°Cto +85"C 


•! -Hi tW. 

Mln Tjpjp^i pn 


Mhl Max 


C|N 


input Capacitance 


; 4.auir:l'5t03f-.- 


1 10 


pF 


CpD 


Power Dissipation 
CaFMcHance (Mote 1 ) 


14 




pF 



Note 1: CpD is defirted as the value of the internal equivalent capacitance which rs calculated from the operating current ew wu rap H on 

without load Average operating current can be obtained by ttie equation: lcc(opr.) = ^ ^J*^ '"^ 
' 4 (per Ent) 



I 



031 M 



■oxuf.'tWyeML) I 
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National 

Jhfl Semiconducb)r 



74LVX138 

Low Voltage 1-of-8 Decoder/Demultiplexer 



General Description 

The LVX138 is a high-speed 1-of-8 decoder/demultiplexer. 
This device is ideally suited for high-speed bipolar memory 
chip select address decoding. The multiple input enables 
allow parallel expansion to a 1-of-24 decoder using Just 
three LVX138 devices or a 1-of-32 decoder using four 
LVX138 devices and one inverter. , , 



Features 

■ Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC EIAJ and SSOP pack- 

■ Guaranteed simultaneous swfitching f w teo lowl «Hl — — 
dynamic threshold performance 



Ordming Code: iSee Section 1 1 
Logic Symbols 



Connecii|ii:PiSgllPl4 



lEEE/eC 



Pin Assignment 
for SOIC and SSOP 



*0 " - *2 



' Oo 0, Oj Oj 0, O5 Oj 0, 

-rrrrrrrr 



TL/F/11615-1 





' BIN/QCT 




*o — 


Al — 




A2 — 
Ej — 




3 


& 


4 






5 

EN 

6 
7 



"0 

°J 
°J 

O7 













1 




*1- 


2 


15 




Aj- 


3 


14 


-0, 


El- 


4 


13 


-Oj 


E2- 


5 


12 


-03 


E3- 


6 


^ 11 


-04 


O7- 


7 


10 


-05 


GND — 


8 » 


-06 






Tl/F/1iei5-2 



j aifi'. 


Pin Names 


Description 


! TjJof.ia-i".'' i k 




A0-A2 
E1-E2 


Address Inputs 
Enable Inputs 






E3 


Enable Input 




Q0-O7 


Outputs 


J.' J'. . 






1 








.- ■ 'f ^. , 





SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX138M 
74LVX138MX 


74LVX138SJ 
74LVX138SJX 


74LVX138MSCX 


See NS Package Numiser 


IM16A 


M160 


MSC16 



Functional Description 

The LVX13B high-speed 1-of-e decoder/demultiplexer ac- 
cepts three binary weighted inputs (Aq, A^, Aj) and, when 
enabled, provides eight mutually exclusive active-LOW out- 
puts (Oq-S?)- Tlie LVX138 features three Enable inputs, 
two active-LOW (Ei, Ej) and one active-HIGH (E3). All out- 
gM^ wllljbe HIGIH unless E-i and M^ afp UQW and E3 is 

^ff^r.^r V\=!n (..-il^ii) r-!niT Il6=1 bnf ijslfi !;iqnl 

Truth Table 



The LVX138 can be used as an 8-output demultiplexer by 
using one of the active LOW Enable Inputs as the data input 
and the other Enable inputs as strobes. The Enable inputs 
whichars OSt vsed must be penncmenttf tP4W 9Vff*' 
pria!ea(MlGH oracth«-U>W^,«l;|^, :.^ ^ , 



< 



' iu;'(n' •'' ' 



Inputs 


Outputs 




El 


E2 


E3 


Ao 


Ai 


A2 


5o 




52 


O3 


54 


55 


0$ 


57 


H 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 




X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 




X 


X 


L 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


































L 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


n-.iJ?q.^,C 


L 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 




L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 




L 


L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


































L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 




L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 




L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 




L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


. L, 



































H - HIGH VoKage Level 
L - LOW Voltage Level 
X — Immaterial 

Logic Diagram 




TLyF/11815-4 



PtaMM mNs tint tliii dl^nm to ptfovldeii only lor ttw 



or logte eparaMm and aheuld ml la uHdto a 



Absolute Maximum Ratings (Note) 

If Military/ Aerospace specified devices are required, 
please contact the NatkMial Semiconductor ^SMes 
Offlee/Dlstributors for availability and speeMteatMia 

Supply Voltage (Vcc) ' ' • "'-«H^S>*i«f!(W 

■.»3S 10 HSitH-ovifoa 



-20 mA 
-0.5V to 7V 



0,5' 



-20 mA 
+ 20mA 
0.5V 



DC Input Diode Current (I|k) 

V| = -0.5V 
DC Input Voltage (V|) 
DC Output Diode Cun«nt (Iok) 
Vo = -0.5V 
Vo = Vcc + 0.5V 
DC Output Voltage (Vo) 
DC Output Source 
or Sinit Current Oo) ±25mA 

DC Vcc or Ground Current Occ or Ignd) ±75 mA 

Storage Temperature (Tstg) — 65°C to + 1 50°C 

Power Dissipation 1 80 mW 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table wiHdefine 
the conditions for actual device operation. 

DC Electrical Characteristics 



Recommended'€)|>erattng 
Conditions < 

Supply Voltage (Vcc) . i, ."^Jn ' li' 
Inpj4.yp!^-0'i),, i 
Ou(pU»VoffiKje(Vo) 
Operating Temperature (Ta) 
Input Rise and Fall Time (Af/Av) 



2.0V to 3.6V 
,.0y,^5.5V 
; v" OVtoVcd 
-40«Cto+8S»C 
0ns/Vto100ns/V 



-I I J H ! H 

1 H j H 
M : : i ■ ^ 



Symbol 


Parameter 


Vcc 


74LVX138 


74LVX138 


Units 


<-'u - : 

f*:i\ -• 1 

Conditions 


Ta = +25°C 


Ta = 

-40°Cto +8rc 


Min lyp Max 


MIn Max 


V|H 


High Level 

Input 

Voltage 


2.0 
3.0 
3.6 


1.5 
2.0 
2.4 


1.5 
2.0 
2.4 


V 




V|L 


Low Level 

Input 

Voltage 


2.0 
3.0 
3.6 


— ^ ■ 

0.5 
0.8 
0.8 


0.5 
0.8 
0.8 


V 


i i 


VOH 


High Level 

Output 

Voltage 


2.0 
3.0 
3.0 


1.9^ 2.0^ ■ 
■ "-9.0 

2.58 


1.9 

2.9 . ' 
2.48 


V 


V|N = V|LOrV|H 


iOH= -50 ^..A 
lOH = -50^A 
lOH = -4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 
3.0 


0.0 0.1 
0.0 0.1 
0.36 


0.1 
0.44 


V 


V|N = VmorViH 


IqL = 50 )nA 
Iql = 50 fiA 
iOL = 4 mA 




input 

Leakage 

Current 


3.6 


±0.1 


±1.0 


fiA 


V|N = S.5VorGND 


Ice 


Quiescent 

Supply 

Currant 


3.6 




; i 

. •* 1 4ao 




VtN = VccorGND 



-<<! — <<]- 
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PwamMr 


■ t-w 
(V) 


Ta = isrc 


Units 

. ;■ I..? 


(pF) 


Typ Uinft 


VoLP 


Quiet Output Maximum Dynamic Vol . 


3.3 


0.3 0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic vql 


3.3 


-0.3 -0.5 


V 


50 


VlHD 


Minimum IHigh I.0V8I Dynamic input Voltage 


3.3 


2.0 


V 


50 


V|LD 


Maximum Low Level Dynamic Input Voltage 


3.3 


0.8 


V 


50 



Note: Input v = 









74LVai3B 


74LVX138 










Symbol 


Parameter 


Vcc 
(V) 


Ta = +25"C 


Ta = 
-40°C.to +8i5°C . 


Units 


Cl 
(pF) 


MIn Typ Max 


Mbl Max 


tpLH 
*PHL 


Propagation 
Del^yTI/ne ^ . 


2.7 


7.1 13.8 


1.0 16.^^®* 


ns 




9.6 17.3 


1.0 20.0 


50 


s;'^ 

3.3 +0.3 


5.5 8.8 


1.0 10.5 


15 




8.0 12.3 


1.0 14.0 


50 


tpLH 
tpHL 


Propagation 
Delay Time 
EtorE2toGn 


2.7 


8.8 16.0 


1.0 18.5 




15 


11.3 19.6 


1.0 22.0. _ 


50 


3.3 ±0.3 
.1 ■ 


6.9 10.4 


1.0 11.5 


ns 


15 


1 

_ J 9.4 13.9 


11*1.0 j 15.0 


50 


tpLH 
tpHL 


Propagation 
Delay Time 
E3to5^^ 


2.7 


8.7 16.3 


1.0 19.5 




15 


11.2 19.8 


1.0 23.0 


ns 


50 


3.3 ±0.3 


6.8 10.6 


1.0 12.5 


15 


9.3 14.|- 


--,1.0 16.0 


50 


tOSHL 
toSLH 


Output to Output 
SI(ew(Note1) 


2.7 


1.5 


1.5 


ns 


50 


Mote 1: Parameter guOTiteed by d9ii9n.V)8L« - , r 

Capacitance 







74LVX138 


74LVX138 




Symboi 


Parameter 


Ta = +2rc 


Ta = 
-40°Cto +8rc 


Units 






MIn Typ Max 


MIn Max 




C|N 


Input Capacitance 


4 10 


10 


pF 


CpD 










Power Dissipation 
Capacitance (Note 1) 


94 




pF 











Note 1: CpD is defined as the value of the internal equivalent capadtanoe' which is calculated from the operating current oenttim^s-l^^ te&lO 
tion without load. . .. ^ 

A»ei|ige opemtinfl current can be pljtained l)y the aquation: l(^^ = CpD >< V^ ' ^ ~~ ,'7 



I 



8-3S< 



^National 

Jfafl Semiconductor 



74liVX4fer 
Low Voltage Quad 2-inpuHyKiltiplexer 



General Description 

The LVX157 is a high-speed quad 2-input multiplexer. Four 
bits of data from two sources can be selected using the 
common Select and Enable inputs. The four outputs present 
the selected data In the true (noninverted) form. The 
XVX15Z,can also be used as a function generator. 



Features ■ - ' 

m Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available In SOIC JEDEC, SOIC EIAJ and SSOP 
packages ,„ , . 

■ Guaranteed simultaneous switching r w lse tool a nd 
dynamic threshold performance 



Or^ejring Ciicta^iibsaaibn 1 1 




c r 



Connectfon Diagriim 



lEEE/lEC 



for SOIC and' 



, S- 



I I I, I I I I I 



Zb 

I I I 



EN 
G1 
3_ 



■ TL/F/1H08-1 



an,. 



mix 



TLyF/11608-4 



s- 


1 




IS 




lo.- 


2 




15 


—I 


\- 


3 
4= 




14 


-loo 


lob- 


5 




12 




hb- 


6 




11 












Zb- 


7 




10 


-hd 


GND- 


8 




9 










TL/F/1ie08- 













Pin Names 


Description 






loa-'od 


Source Data Inputs 






ha-'ld 

E 


Source 1 Data Inputs 

Enable Input 

Select Input 
Output " " 




rii. , 


s 






1 XI iK f-'M 






An 


1 

J 













SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Num 




74LVX157M 
74LVX157MX 


74LVX157SJ 
74LVX157SJX 


74LVX157MSCX 


See NS Package Number 









Functional Description 

The LVX157 is a quad 2-input multiplexer. It selects four bits 
of data from two sources under the control of a common 
Select input (S). The Enable input (E) is active-LOW..When 
E is HIGH, all of the outpute (Z) are forced LOW r^fdtdSi 
ot-Mh^He^ inputs. The LVX157 is the logig Inn^liMsrMfieln 
0f*«>4-poltv'jN>osition switch where the positon of the 
^ii^c^i9 d£terfnine^ by the logic levels supplied to the Se- 
lect input, the logic equations for the outpuis are shown 
below: 

Za = I • (ha • S + loa • S) 
Zb = E«(lib*S + lob»5) 
Zc = E • (he • S + loc • 5) 
Zd = E • (hd • S + lod • S) 

A common use of the LVX157 is the moving of data from 
two groups of registers to four common output busses. The 
particular register from which the data comes is determined 
by the state of the Select Input. A less obvious use Is as a 
function generator. The LVX157 can generate any four of 
the sixteen different functions of two variables with one vari- 
es eommon. TMs is useful for implinidntins gafing ftinc- 
tfons. 



Truth Table 



Inputs 


Outputs 


E 


S 


lo 


ll 


Z 


H 


X 




X 


X 


L 


L 


H 




X 


L 


L 


L 


H 




X 


H 


H 


L 


L 




L 


X 


L 


L 


L 




H 


X 


H 



01 

-4 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial r^- "■-.0 




^^vviMn^tjtJ ^lat^ ',<>.?\" i?n,\T 
\5>»*ifi -.ox ».r ■ l?.)('.0',l firti '-.rffi 

Mr :{■/_:'■ 
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X 

> 



Absolute Maximum Ratings cNote) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for avallabUtty and specHl^tloos. 


Recommended Operating 
Conditions 

Supply Voltage (Vcc) 2.0V to 3.6V 
Input Voltage (V|) OV to 5.5V 
Output Voltage (Vq) OV to Vcc 
Operating Temperature (T a) — 40°C to + 85°C 

Input Rise and Fall Time (At/Av) ■ Ons/Vto100ns/V 

rwoila ana eAici»i.f o<li 'Oi erwrteupe .iipcc »flT 


Supply Voltage (Vbc) ^-"^ ^-OSVtto HfJiOVl 
DC Input.Dlode Current (Iik) ' ■ 
1 V| = -0.5V -20 mA. 
PC Input Voltage (V|) -0.5V to TV 
DC Output Diode Current (Iqk) 

Vo=^-0.5V- ' " -20 mA' 

Vo = Vcc + 0.5V +20 nti/i^ 
DC Output Voltage (Vq) -O.SV to V^!i^MB.6Vt 
DC Output Source 

or Sinl< Current (Iq) ±25 mA 
DC Vcc or Ground Current 

(IcccIgnd) ±50 mA 
Storage Temperature (Tstg) - 65°C to + 1 50°C 
Power Dissipation 1 80 mW 
Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operarting Conditions" table wK de- 
fine the conditions for actual device operation. 

DC Electrical Characteristics 


» jpi . C - ..1 - . A 

■s • ,1 - .e • • - 

mrTi BiBb *'i iH.i.. ■ > i; ai TatXVJ an! io r: .ti vo. A 
e.' ' £9e< JO luqJuo nonrnoo iu-.« J^MT «i Vj a vr 

>ri t; C ' " : 'ft. P .t;jQ.-i' * ■' 

-hev ano i li'w 3«>: Jauv owJ to o^' juoivjt inwieiHi, . . 
-ofHrt Bfliias eftf.iemelomi io> liitenu si siriT nomn- ■ 

e" ' 








74LVX1S7 


74LVX157^ 








Symbol 


Parameter 


Vcc 


Ta = +2PC 


Ta = 
-40°Cto +85°C 


Unite 


Ceiidl 


tkms 








Mln Typ . . Max 


Mln 


Max 








V|H 


High Level 

Input 

Voltage 


2.0 
3.0 
3.6 


1.5 
2.0 
2.4 


1.5 ' 

2.0 

2.4 




V 




V|L 


Low Level 
Input 

Voltage 


2.0 
3.0 
3.6 


0.5 
0.8 

0.8 


' 0.8 - 


V 




VOH 


High Level 

Output 

Voltage 


2.0 
3.0 
3.0 


1.9 2.0 
2.9 3.0 
2.58 


1.9 
2.9 
2.48 


' ' A 

^ ■ 


V 


V|N = ViLOrViH 


lOH = -50 |aA 
loH = -50 jaA 
lOH — ~4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 
3.0 


0.0-1 0.1 
' OA.-^W}^ 
0.36 




V 


V|N = ViLOrViH 


Iql = 50 fiA 
iOL = 50 nA 
Iql = 4 mA 


l|N 


Input 

Leakage 

Cunent 


3.6 


±0.1 


±>M- 


HA 


V|N = S.SVarGND 


IqC 


Quiescent 

Supply 

Currant 


3.6 


A* — Cff 




4Q.0 
i 


^cA 


V(N = VccorQND 






1,1 "( 


' Wr— "0<^ 




o<] o<F- 


3 





N^iS e Characteristics: see section 2 for Test Methodology 



Symbol 



Vcc 
(V) 



74LVX157 



25°C 



Typ 



Limit 



Units 



Cl(pF) 



VqlP 



Quiet Output Msaq^ijrTi Dynamic Vpi. ., 



aeM fjjiw qo!^ 



3.3 



0,3 1 0.5 



50 



VoLV 



Quiet Output Minimum Dynamic Vql 



3.3 



VlHD 



Minimum High Level ^imamlc Input Vol^^y^, , j 



3.3 



50 



ViLD 



Maximum Low LSM^^mMQlapHMotMtLiv 



T M : 



0-8 



50, 



Note: (Input t, • 



■ 3 ns) 



ifiBV :-'S.rt-ot-WC. t-'l) . 



Syn 




iBmt .<iiiwl iMiwn giiif> 




biliua C&u'r.u , ; ^ 1 


74LVX1S7 




1,-1 ~t,';ir.. 


liWl 


Pflfwneter 


Vcc 
(V) 




Ta = 
-40°CtO +.85°C 


Units 


Cl(PF) 


Min Typ Max 


Min Max 


tPLH 
tPHL 




Propagation 
Delay Time 
IntoZn 


2.7 


6.6 12.5 


1.0 15.5 


ns 




9.1 16.0 


1.0 19.0 


50 


^.3 ±0.3 


, .5.1 7.J9 


1.0 ,9.5 . 


15 







7.6 11.if 


" 1.0 E 13.0 ■ 


50 


tPLH 
tPHL 


. 


Propagation 
Delay Time 
StoZn 


-1 — : 

2.7 


8.9 16.9 


1.0 1 20.5 


ns 


15 





I 11.4 20.4 


! 

1.0 i 24.0 


50 


3.3 ±0.3 




7.0 11.0 


1.0 13.0 


15 




.14.5 


1.0 .1^.5 




SO 


tPLI- 
tpHL 


1. 


;.Prepagation 
ciDateyTime 






9.1 17.6 


1.0 20.5 


ns 


15 


11.6 21.1 


1.0 24.0 


50 




3.3 ±0.3 


"""li .5 


1.0 13.5 


15 


9.7 15.0 


1.0 17.0 


50 


•OSHL. 
*OSLH 


Output to Output 
Skew (Note 1) 


, 2.7 


,1.5 




1fis 


50 



tjSLH = ItpLMm - tpLHnl. 
IL *■ ItpHtiid — tPHUtl. 



Capacitance 










Rarameter 


■\/l>- 7/IUVX1S7 


74LVX1$/ 




Symbol 


j 1 — - 


^JIa^ a-j:. 


Unlla OK 


-40]gto+85*c7 








Min Typ Max 


Min Y "ax 




C|N 


Input Capacitance 


4 10 


!/ 10 


PF 


CpD 


Power Dissipation 

Capacitance (Note 1) 


20 




PF 



Note 1: CpD is defined as the value of the internal equivalent capacitance which is calculated from the operating current consuvnptiQn 

without load. — ~ — 

. tstp'J 



Average operating current can be obtained t)y ttre equation: icc^.) = Cpo x Vcc ^ f|N + 'cc 



8■30^-{' 



X 

> 



Aji SemiconcliKAx' 

74LVX174 " 4 

Low Voltage Hex D Flip-Rop^¥iltllMster Reset 



General Description 

_The LVX174 is a high-speed hex D flip-flop. The device is 
ised primarily as a 6-bit edge-triggered storage register. 
The information on the D inputs is transfen-ed to storage 
during the LOW-to-HIGH clock transition. The device has a 
Master.Reset to ^vnijiltaneously clear all flip-flops. 



Features ' 

m Input voltage level translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC. SOIC EIAJ and SSOP pack- 



Guaranteed simultaneous switching 
dynamic threshold performance 



Ordering Code: see ^stie>i ii 



Lqgie Symbols 

I I I I I I I 



1 I: 

0.; 



It^onnection Diagram 



lEEE/ieC 



Pin Assignment for 
SOIC and SSOP 









0| 


D, Dj D, D, 




CP 






( 


-0 












% 






Q2 Qj O4 Q5 



a>- 
0, . 

0,- 



>C1 



-0, 

-Qj 
-04 
-0, 



MR- 


1 t6 




Qo- 


2 


ts 


-05 




3 


u 


-05 


0,- 


♦1 


13 


-D4 


0|- 


5! 


12 


-04 


h- 


6 


11 






7 


; 10 




6ND- 


8 

- 'i 


.9 


-CP 




f " 

Tl 


LyF/11B07-2 




TL/F/11607-3 



Pin Names 


Descrtption 


D0-D5 

CP 

MR 

Q0-Q5 


Data Inputs 
Clock Pulse Input 
Master Reset Input 
Oulpute 



1 





SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX174M 
74LVX174MX 


74LVX174SJ 
74LVX174SJX 


74LVX174MSCX 


See NS Paeki^ Number 


M1SA 


Mieo 


MSC16 



8-40 



-0.5yto+7.0V 



-SOtnK~ 
-0.5V to TV ' 



Absolute Maximum Ratings (Note) ^r>,bor 

If Military / Aerospace apeclflad device* are raqulri^ 
piaaa* contact the Natiomil SemH ^o n d iictor Satos 
dmce/DtolMtfiitors lor avaiMMUty and a p acWI c atlon a . 

Supply Voltage (Vcc) 
DC Input Diode Current (l||0 ' 

V| = -0.5V / 

DC Input Voltage (V|) ~ 
DC Output Diode Cumenr (lo»9 — 

Vo = -0.5V 

Vo = Vcc + 0.5V 

DC Output Voltage CVo) 
DC Output Source 

or Sink Cun«nt (Iq) KfXV- 
DC Vcc or GrouncTGiriin? ^ 

(lecop,lQ»b)' 1 
Storage temperature (t stg) 
Power Dissipation (Pq) 
Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not t>e operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
Thei "f^oommendBdOpetaSngOwidieoris'' table wiff define 
the condUortBfor actual ctevice operation. 

DC Electrical Characteristics 



Recommende d30p«g flagitii>J v. 
Conditions 

Supply Voltage (Vqc) 
Input Voltage (V|) 
—ootisat voltage (Vq) 



I 



Operating Temperature (Ta) 
Input Rise and Fail Time (At/ Ay) 



OV to 5.5V 
OVtoVcc 
-4(rCto +8S°C 
Ons/VtolOOns/V 



-20 mA 
+ 20mA 

-0.5V to Vcc + 0.5V 

I ±25 mA 

±50 mA 
-65°Cto +150°C 
180mW 



Vcc 



74LVX174 



Ta= +2S*C 



MIn TVp Max 



— 74LMC174 



-40°«to +8S°C 



Untts 



Conditions 



l-iigh Level 
Input 

Voltage 



2.0 
3.0 
3.6 



1.5 

2.Cf- 
2.4 



1.5 

2:4- 



VlL 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.6 



0.5 
0.8 
0.6 



ry.isr', 

V|N = ViLOrViH 



VOH 



Higli Level 

Output 

Voltage 



2.0 
3.0 
3.0 



1.9 
2.9 
2.56 



2.0 
3.0 



1.9 
2.9 
2.48 



lOH = -50fiA 
<%H'= -50 nA 
l0H~ —4 mA 



Vol 



Low Level 

Output 

VattagB 



2.0 
3.0 
3.0 



0.0 0.1 
0.0 0.1 
0.36 



0.1 
0.1 
0.44 



lOL = 50 fiA 
Iql = 50 fiA 
lOL = 4 mA 



Input 
Leaiuge 

Current 



3.6 



±0.1 



±1.0 



V|N = S.SVorGND 



Ice 



Quiescent 
Supply 
Current 



3.6 



- 4.0 

I" 

'1' ■ J' 



40.0 



V|N = Vcc Of GND 




Noise 



See Section 2 for Test Methodology 









Vcc 
(V) 


74LVX174 






Synlbbl 


paranwisr' 




Ta = 


25°C 


Units 


Cl(PF) 






VO.-', f- 


Typ 


Umit 






Vow 


Quiet Output Maximum Dynamic Vql 


3.3 


0.3 


0.5 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.3 


-0.5 


V 


50 


VlHD 


Minimum IHigh Level Dynamic Input Voltage 


3.3 


2.0 


V 


50 




Maximum Low Level Dynamic Input Voltage 




3.3 


0.8 


V 


50 



Art. 



i (Inputs = t| = 3 ns) 

AC Electrical Characteristics: see SecSon a for Test Methodology 



Symbol 


Parameter 


Vcc 
(V) 


74LVX17* • ^ * 


74LVX174 


Units 


Cl(PF) 


Ta = +2rc 


Ta = 
- 40°C to + 85°C 


MIn Typ Max 


Min Max 


tpLH 
^PHL 


Propagation 
Delay Time 
CP 10 On 


2.7 


7.6 14.5 


1.0 17.5 


ns 


15 


10.1 18.0 


1.0 21.0 


50 


3.3 ±0.3 


5.9 9.3 


1 .0 11 .0 


15 


8.4 12.8 


1.0 14.5 


50 .. 


tpHL 


Propagation Delay 

cm ID On 


2.7 


7.9 15.0 


1.0 18.5 


ns 


15 


10.4 18.5 


1.0 22.0 


50 


3.3 ±0.3 


6.2 9.7 


1.0 11.5 


15 


8.7 13.2 


1.0 15.0 


50 


~ts 


Setup Time 
Dn to CP 


2.7 


7.5 , ; 


8.5 


ns 




3.3 ±0.3 


5.0 


6.0 




tH 


Hold Time 
Dn to CP 


2.7 










3.3 ±0.3 










tREM 


Removal Time 


2.7 


4.5 


4.5 








RRtoCP 








ns 




3.3 ±0.3 


3.0 


3.0 






Clocl< Pulse 
Width 


2.7 


6.5 


7.5 




3.3 ±0.3 


5.0 


5.0 












tw 


Pulse 
Width 


2.7 


6.5 


7.5 


ns 




3.3 ±0.3 


5.0 


5.0 




♦max 


Maximum 

Clodc 

Frequency 




65 130 


55 




15 


2.7 


MHz 


45 60 


40 


50 


3.3 ±0.3 


115 180 


95 


15 






50 








65 «S 


55 ; i 




tOSLH 
tOSHL 


Output to Output 
Skew (Note 1) 


2.7 


1.5 


1.6 


ns 


50 



Note 1: Parameter guaranteed Ijy daalgn. losLH = ItpLHm - tpiuni, tosHL ~ l*PHLm • 

Capacitance 



Note 1 : CpD Is delinad as Itie veriue of the IMsmal equMart opadtance wh^ 

wittiout load. 



Average operating current can be obtalnad t)y the equation: lcc(opr.) = 



CPD X Vcc X 'in + Ice 

4(perF/F) 















Symbol 




74LVX174 


74LVX174 


Units 




Ta= +2S'C 


Ta = 
-40'CtO +8rc 






HTh Typ Max 


MIn Max 






C|N 


Input Capacitance 


4 10 


10 


PF 


CpD 


Power Dissipation 
Capacitance (Note 1 ) 


29 




PF 



£U42 



I Semteondud!^. 

74LVX240 .v,,,;o 
Low Voltage Octal Buffer/Line Driver 
with TRI-STATE® Outputs 



General Description 

The LVX240 Is an octal Inverting buffer and line driver de- 
signed to be employed as a memory address driver, clock 
driver and bus oriented toansmitter or receiver which pro- 
vides improved PC board density. The inpi^ tolerate up to 
7V allowing interface of 5V systems to 3V systems. 



Features 

■ Input voltage translation from SV to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC EIAJ and SSOP pack- 
ages 

. ■ Guaranteed simultaneous sWftching noTse l^el-ar;d dy- 
'■ liamic threshold pwtformartce ' '■' ' ' 



Ordering Code: SeeSec^n 11 
Logic Sy mbol 



lEEE/lEC 



OE, . 



lo — 



EN 



EN 



l6 — 



?o 'irv W-'^/V.! laV-. 
PHi AsBlgniMent 
for SOtC and SSOP 



-So 

-0, 
-02 



-O5 
-10, 




TL/F/1 1809-1 



Trutli Tables 



Pin Names 


Description - 


I0-I7 
O0-O7 


TRI-STATE Output Enable fnputi 

Inputs 

Outputs 



Inputs 


Outputs 
(Pins 12, 14, 16, 18) 


51, 


■n 


L 


L 


H 


L 


H 


L 


H 


X 


.. z . 



H = HIGH Va(«|*i11a(elv:5 l^=<..-L^VtiKa^ Level X - Immaterial Z = High Impedance 



Inputs 






Outputs 








■n 


(Pins 3, 5, 7, 9) 


L 
L 
H 


-1 I X 


H 
L 

Z , 


High Impedance 











SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 




'^^lilmber 


74LVX240M 
74LVX240MX 


74LVX240SJ 
74LVX240SJX 


74LVX240MSCX 


' 3ee'NS Package Number 


M2OB 







i8-43 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
ptoaM contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vqc) 
DC Input Diode Current (I|k) 

V| = -0.5V 
DCInput Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc Of Ground Current 

(Ice Iqnd) 
Storage Temperature (Tstg) 
Power Dissipation (Pq) 



-0.6V to + 7.0V 

Ifv -20 mA 
-0.5V to TV 

-20 mA 
+20 mA 

-0.5V to Vcc + 0.5V 

±25mA 

±75 mA 
-65''Cto +150°C 
180 mW 



Recommended Operating 

Supply voHaas {v^^onoo»ne8 a 

Input Voltage (V|) -^kCVX/ 
Output Voltage (Vq) ' ^ ^ ■ 

Operating Temperature (Ta) 



T0rb3.6V 
.,0^to5.5V 
'%VtoVcc 



-40°Cto +85°C 
Iriput Rise and Fall lim^ (At/AV) . ns/V to 1 00 ns/ V 



Note: Absolute Maximum Ratings are tiiose vaiues beyond 
whicti tire safety to ttte device cannot be guaranteed. Ttie 
device should not be operated at these limits. The paramet- 
ric values defined in the "Electrical Characteristics" table 
are not guaranteed at the absolute maximum ratings. The 
"Recommended Operarting Conditions" table wK deSne 
the conditions for actual device operation. 

DC Electrical Characteristics 



Symbol 



Vcc 



74LVX240 



Ta = +aFC 



MIn Typ Max 



74LVX240 



Ta = 
-40XtO +85X 



Max 



Units 



Condltiam 



V|H 



High Level 

Input 

Voltage 



2.0 
3.0 
3.6 



1.5 
2.0 
2.4 



1.5 
2.0 
2.4 



ViL 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 

Output 

Volteige 



2.0 
3.0 
3.0 



2.9 3.0 
2.58 



1.9 
2.9 



V|N = ViHOrViL 



lOH = -SOfiA 

lOH = -50/xA 
loH = -4 mA 



Vol 



Low Level 

Output 

Voltage 



2.0 

3.0 
3.0 



0.0 

0.0 



0.1 

0.1 
0.36 



0.1 

0.1 
0.44 



V|N = ViHOrViL 



Iql — 50 fiA 

Iql ~ 50 fiA 
Iql = 4 mA 



■oz 



STATE 
Output 
Off-State 
Current 



3.6 



±0^ 



liA 



V|N = V|H orViL 
V0UT = VccOfGND 



■in 



Input 

Leakage 

Current 



3.6 



±0.1 



±1.0 



V|N = 5.5VorGND 



■cx: 



Quiescent 

Supply 

Current 



3.6 



4.0 



40.0 



^lA 



V|N = VccOfGND 



^8-44 



Noise Characteristics: see section 2 tor rest Methodology 









Vrr 
(V) 


ir4i>yxi40 






Symbol 


Pwaifietar 




Ta = 


2S°C 


UnlU 


Cl(PF) 








Typ 


Limit 






VOLP 


Quiet CXitput Maximum Oynamic Vql 




3.3 


0.5 


0.8 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.5 


-0.8 


V 


50 


V|HD 


Minimum Higti Level Dynamic Input Voltage 


3.3 


2.0 


V 


50 


ViLD 


Maximum Low Level Dynamic Input Voltage 


3.3 


0.8 


V 


50 



< 

X 
10 



Note: (Input V = t( = 3 ns) 

AC Electrical Characteristics: See Section 2 for Test Methodology 



Symbol 




Vcc 


74LVX240 


74LVX240 








Ta = 


I'wwimvr 


(V) 




-40°C to +85°C 


Units 


wonomon* 


Min Typ Max 


Min Max 


'PLH. 
tpHL 


Propagation 
Delay Time 


2.7 


5.7 10.1 


1.0 12.5 


ns 


CL = 15pF 


8.2 13.6 


1.0 16.0 


Cl = 50 pF 




4.3 6.2 


1.0 7.5 


CL=15pF 






3.3 ±0.3 




6.8 9.7 


1.0 11.0 


Cl = 50 pF 


tpZL. 
tpZH 


TRI-STATE Output 
Enable Time 


2.7 


7.1 13.8 


1.0 16.5 


ns 


Cl = 15 pF, Rl = 1 kn 


9.6 17.3 


1.0 20.0 


Cl = 50 pF, Rl = 1 kn 




3.3 ±0.3 


5.5 8.8 


1.0 10.5 


Cl = i5pF, Rl = 1 ka 


8.0 12.3 


1.0 14.0 


Cl = 50 pF, Rl = 1 kn 


•PLZ. 
•PHZ 


TRI-STATE Output 
Disable Time 


2.7 


11.6 16.0 


1.0 19.0 




Cl = 50 pF, Rl = 1 kn 


3.3 ±0.3 


9.7 11.4 


1.0 13,0 


ns 


Cl = 50 pF, Rl = 1 kn 


k)SLH 
*OSHL 


Output to Output 
Skew (Note 1) 


2.7 


1.5 


1.5 


ns 


Cl = 50 pF 1 



Not*1:Paraiiwterguaranlaedl)yclsaign.losw ~ ItpLHm - «PLHnl. tosHL = ItpHLm - tpHUil 

Capacitance 









74LVX240 




Symbol 


Parmwlar 


T|i^=+J8S°C 




Utilia 






Hbl TVp Max 


Min Itax 




C|N 










Input Capacitance 


4 10 


10 


pF 


Gout 


Output Capacitance 


6 




pF 


CpD 


Power Dissipation 
Capacitance (Note 1) 


17 10 




pF 


Not* 1: Cpo is defined as the value of tlie internal equivalent capacitance wtiich is calculated from tt>e operatfaig current consumption 
witttout load. ' — 



A • ,ll 



Average operating current can be ot>tained by ttie equation: Icctopf.) 



. CpD X Vcc ^ 'in ^ Ice 

8 (per t}it) 



1 K ji^-' Holy ■ n 



8-4«:^ 



.^J National 

74LVX244 

Low Voltage Octal Buffer/Line-Drivef- 
with TRi-STATE® Putputs 



■(•>»nw.l««l 



I 

General Description 

The LVX244 is an oc^hdnHnvcHling buffo^ arid line driva' 
designed to be employed as a memory address driver, clocl< 
driver and bus oriented transmitter or receiver which pro- 
vide s improved PC b oard dens %. The inputs tolerate up to 
7V allowing interface 6f SVsysteins to 3V systems. ~ 



at>atkiV ii Dim'ifi .'O vvd ' .lo'M n-.r -. 
Featlir^^ioV •(.■qm on loriyij lav. J 

- ■ inpurvDitBfge iratslaHaniranrsV to 3V 

■ ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEpEC, SOiC EJAJ and SSOP 
packages ' . "' _ /' . , _ 

■ Guaranteed simulbneous switching noise level and 
dynamic threshold performance 



mrww^- TT\i — 

Ordering Code: seesqcuo^ ii 
LopcSfpftpl TTr 











lo — 

















lEEE/lEC 



Connection Diagram 

Pin AssigniiM^ for 

stofc-amrsaop 



—ft 



EN 



OE,- 

■o- 
0*- 

h- 
'l- 

Ot- 
07- 

GND- 



=3h 



Pin Names 


Description 




Tfll-STATEdutptit^nabi»lnputs ' 


10-17 

O0-O7 


Inputs 
Outputs 



Truth Tables 



Inputs 



OE1 



H - HIGH Voltage Laval 



Outputs 

(Pins 12. 14. i% m 



inputs 


Outputs 
(Pins 3, 5, 7, 9) 


OE2 




In 




L 
L 


L 
H 


L 
H 


H 


■ ■ X"-- 





LOvy VoHage Laval 



Z« High 

nil Vt; b?-4;,ldi ^ 





SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX244M 
74LVX244MX 


74LVX244SJ 
74LVX244SJX 


74LVX244MSC9( 


See 1^ Package Number 


IUi20B 


M20D 


MSC^ 



8-46 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Omefe/DtaMliutora tor svaHfilMtty and specif Icationa. 

Supply Voltage (Vcc) -p.5Vto+7.0V 
DC Input Diode Current (I|k) r 
. :vi= -0.5V — __!- i r , 
DC Input Voltage (V|) c u | t f j 



Recommended .Operating 
CondtfiOffi 



0.5V to TV 



DC Output Diode Cun^t (Iqk) 

Vo = -0.5V " 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc °' Ground Cuirenf 

(Icc Of Iqnd) 
Sipress Teniperature (Tstg) 
Power Dissipation 



— 20 mA 
' •■ +20tnA 

-0.5V to Vcc + 0-5V 



2.0V to 3.6V 
OV to 5.5V 

OV to Vcc 
^ -40°Cto +85°C 

input Rise aij^f allltieJAMj*^; ^}(P< 1 0Oris/yr 



Supply Voltage (Vgj) 
Input Voltage (V|) 
Output Voltage (Vo) 
Operating Temperature (Ta) 



±25 mA 



±75mA - 
-eS-'Cto +150»C . 
180 mW 

Note: The "Absolute Maximum Ratings" are those vahjes^ 
beyond which the safety of the device cannot be guaran- 
teed. The device shouid not t>B operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maxiiwm ratings. 
The "RecorruneiKled QparatingCmrSlions'lS^OlBJiiMdefineul. 
ihamadSbrts Idr aOtkl dmle^vpefaion. o.r \ ..o- 

DC Electrical Characteristics 



i«XV..,i.T I 



iMsiTSie'' 



'Btimv? 



ami! i 





Pilranieter 


Vcc 


^LVXS44 


74LVX244 1 


Units 


1 1 


Ta = +25-C 


— r-r- — 

Ta = 

-40"cto -i-src 


1 

Condltlonsl 

1 


Min Typ Max 


Min max 


V|H 


High Level 
Input 


2.0 
3.0 


Of 

2.0 


1.5 g j 

2.0 


V 


; 
1 






Voltage 


3.6 


2.4 ' n_r 


2.4 




r^tuf. \T;i ;RT 


'J.'' — 


V|L 


Low Level 

input 

Voltage 


2.0 
3.0 
3.6 


0.8 

0.8 


0.5 

as 

0.8 


V 
















1.9 2.0 
2.9 3.0 
2.56 


1.9 
2.9 
2.48 




V|N = ViHOrViL 


'oh = -50 fiA 
lOH = -50fiA 
lOH - ~4 mA 




High Level 

Output 

Voltage 


2.0 
3.0 
3.0 


V 


VOL 


Low Level 
Output 

Voltage 


2.0 

3.0 
3.0 


0.0 0.1 
0.0 0.1 
0.36 


0.1 

0.1 
0.44 




V|N —VBTOr ViL 




V 


Iql — 50 
Iql = 50 /lA 


loz 


TRI-STATE 


3.6 


±0.25 


' _ . ±2.5 


jxA 


V|N = V|HOrV|L i ' 


Output 

Off-State 

Current 




A i. ': 




VouT = VccorGND 






0( 








l|N 


Input 


3.6 


±0,1 


±1.0 




V|N = 5.^%r GND 


Leakage 
Current 


























Icc 


Quiescent 

Supply 

Current 


3.6 


4.0 


40.0 


jaA 


V|N = Vcc or GND 



Noise Charaet8H^i«:i See Section & for Test MettKxioiogy 



Symbol 


Paramater iiv iieiv, - 


Vcc 

I'/ 


74LVX244 


Units 


Cl(PF) 


Ta = 25°C 


Typ Umit 


VoLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.5 0.8 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.5 -0.8 


V 


50 


V|HD 


Minimum IHigh Level Dynamic Input Voltage 


3.3 


2.0 


V 


50 


ViLD 


Maximum Low Ljeval Dynamie input VoHsge 


3.3 


0.8 


V 


50 



Note: Input V = tf = 3 ns 

AC Electrical Characteristics: See Section 2 for Test Methdology 





r OI Cil llOkVI 


Vcc 

(V) 


74LVX244 


74LVX244 


Units 


Onnriitinntt 




■i r-lt = -wc 

to -l-85°C 


Min Typ Max 


Min Max 


tPLH. 
tpHL 


F>ropagation Deiay 
Time 


2.7 


6.1 11.4 


1.0 13.5 


ns 


Cl = 15 pF 


8.6 14.9 


1.0 ■-' --.y - 17.0 


Cl = 50 pF 


3.3 ±0.3 


4.7 7.1 


....jA-i:::.: u,... 


Cl = 15 pF 


7.2 10.6 


1.0 V. % . laOve- , 


Cl = 50 pF 


tpZL. 
tpzH 


TRI-STATE Output 
Enable.Time 


2.7 


7.1 13.8 


i«rftai:'^t3m.B*=-"T. 


!::->• 


Cl = 15 pF, 
Rl = 1 kft 








9.6 17.3 


1.0 20.0 




Cl = 50 pF, 
^L = 1 kfi 


3.3 ±0.3 


- «.S 83 

,(.'. ^!«^ 


n-m -■ it f ^ 

TO tO.5 

q^T -lis 


=»«WI«1 


Cl= 15 pF, 

Rl = 1 kn 








8.0 ' 12.3 


1.0 14.0 




Cl = 50pF, 
Rl = 1 kSl 


tpLZ. 


TRI-STATE Output 


2,7 


11.6 16.0 


1.0 ':19.0 




Cl = 50 pF, 


tpHZ 


Disable Time 


3.3 ±0.3 


9.7 11.4 


1.0 13.0 


ns 


Rl = 1 kn 


•OSLH. 
<OSHL 


Output to Output 
Skew (Note 1) 


2.7 


1.5 


1.5 


ns 


Cl = 50 pF 






" 7V~ 1 -;rT 







Note 1: Parameter guaranteed by design, tosm - l«PLHm - tputJ. tOSHL "Jt^Lm - tpHLnl ,-) 

Capacitance 



SymlMl 


■ ■ ■■ ? my ■ HI ^ ! — 

liiif tmr 


74LVX244 


74I.VX244 


Units 




Ta = +25''C 


Ta = 






-40°Cto +8rc 






Min Typ Max 


Min Max 


C|N 


input Capacitance 




4 10 


10 


pF 


COUT 


Output Capacitance 












CpD 


Power Dissipation 
Capacitance (Note 1 ) 


19 




pF 



Mote 1: CpD Is dMiadttt the value of thd intemid iiqd^alent (liu>acnance which Is calculated from ttn opanMng currant consumption 
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74LVX245 o . 

LoiMr yolta^eOtc^hBMHi^ Transceiver 

General Description Features 



The LVX245 contains eight non-inverting bidirectional buff- 
ers is intended for bus-oriented applications. The Transmit/ 
Receive (T/R) Input determines the direction of data flow 
through the bidirectional transceiver. Transmit (active- 
HIGH) enables data from A ports to B ports; Receive (ac- 
tive-LOW) enables data from B ports to A ports. The Output 
Enable Input, when HIGH, disables txjth A and B ports by 
placing them In a HIGH-Z condition. 



■ Ideal for low power/low noise 3.3V applications 

■ Available In SOIC JEDEC, SOIC EIAJ and SSOP 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance ^, 



Ordering Code: saasecuanii 
Logic Symbols 



I III I 



OE- 




T/8-y-a 3 



C3 



EN1 (BA) 
EM: (AO 



Pin Assignment for 
SSOP and SOIC 



IT 




TL/F/11597-3 



/ "1 i.;,V 



Pin 
Names 



01 
T/R 
A0-A7 
B0--B7 



Output Enable Input ^ 
Transmit/Receive Input 

Side A TRI-STATE* Inputs orTRI-STATE Outputs 
Side B TRI-STATE lDt?uts or TRI-STATE Outputs 



Truth Table 



OUrj If l,jV ■- Ti ir/' 



Inputs 


. Outputs 




GE 


T/H 


L 




L 


Bus B Data to Bus A 




L 




H 


Bus A Data to Bus B 




H 


X 


HIQH-Z State 





H = HIQH Voltage Level L = LOW Voltage Level X - liniiiatetial 



Order Number 



SaeNS Package Number 



SOIC JEDEC 



74LVX245M 
74LVX245MX 

M20B 



SOIC EIAJ 



74LVX245SJ 
74LVX245SJX 

M200 



SSOP TYPE I 



74LVX245MSCX 
MSC20 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
piease contact tlie National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) -O.SV to + 7.0V 

DC Input Diode Current {I|k) 

V| = -0.5V .i0D8t. -20 mA 

DCInput Voltage T/R,CE(V|) -0.5V to 7V 

DC Diode Current Ook) ^ ' ' 

Vo=P — 0.5V, . . . I V w . -20 inA 

Vo^ Vcc 'tvO.SV ■ • .03-05' ' ; ' - '3 *20siA 



Recommended Operating 
Conditions ^ ^ 

Supply Voltage (Vcc) '•>"SO^*!'» -ft^ »%!#to 3.6V 
Input Voltage T/R,Z5E(Vi) -.Kt^Vf |§V.*o5.5V 
Bus I/O Voltage (V|/o) '^ftV / ' OVtoVcc 

Operating Temperature (Ta) - 40°C to + 85°C 

Input Rise and Fall Time (At/ AV) ns/V to 1 00 ns/V 



DC Bus I/O Voltage (V|/o) 
DC Output Source > -' -"f- > 

or Sink Cun-ent (Iq) 
DC Vcc °' Ground Current 

(Ice or Iqnd) 
Storage Temperature (Tstg) 
Power Dissipation 



-0.5V to Vec+- 0.5V 



±75 mA 
-65°Cto +150°C 
180 mW 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Condidons" table mjifdsfiElt. 
the conditions for actual device operation. 

DC Electrical Characteristics 



8lO'.fr. 



Symbol 



Vcc 



74LVX245 



Ta = +25°C 



MIn Typ Max 



74LVX245 



Ta = 
-40°Cto +85X 



Max 



Units 



Conditions 



■J TT 



V|H 



'Hl#itavel 

^Input 

Voltage 



2.0 
3.0 
3.6 



1.5 
2.0 
2.4 



1.5 
2.0 
2.4 



Low Level 

Input 

Voltage 



2.0 
3.0 
3.6 



0.5 
0.8 
0.8 



0.5 
0.8 
0.8 



VOH 



High Level 

Output 

Voltage 



2.0 
3.0 
3.0 



1.9 
2.9 
2.58 



2.0 

3.0 



1.9 
2.9 
2,48 



V|N = V|HOrV|L 



lOH = -SOfiA 
lOH = -50 fiA 
lOH = -4 mA 



Vol 



Low Level 

Output 

Voltage 



2.0 
3.0 
3.0 



0.0 
0.0 



0.1 
0.1 
0.36 



0.1 
0.1 
0.44 



V|N = ViHOrViL 



lOL = 50 fiA 
Iql = 50 fiA 
Iql = 4mA 



loz 



TRI-STATE 
Output 

Off-State 
Current 



?;iLtc;i;Cito.25 



±2.5 



3.6 



V|N = ViHOrViL 
VoUT = VccorGND 



Input 

Leakage 

Current 



±0.1 



:1.0 



V|N = 5.5VorGND 



3.6 



fiA 



Ice 



Quiescent 

Supply 

Current 



4.0 



40.0 



V|N = Vcc Of GND 



3.6 
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Noise Characteristics: SeeSecfion2forTestMeUiodology 



Symbol 


PMIMtf 


Vcc 
(V) 


74LVX245 


Units 


i^onuiTions 
Cl(PF) 


Ta = 25X 


Tur\ 1 Imlf 
1 yp UFTlll 


VOLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.5 0.8 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vqi. 


3.3 


-0.5 -0.8 


V 


50 


VlHD 




3.3 


.... ,...„^?.o.,. 




. 50, .., 


V|LD 


Maximum Lowiljiiia B|WBl*Blh|IUI'%Mllt^ l » i^c^aia 

. . 'Jin? .rjargi, jjd<. Mi>teJ-',:K c ^- 




- s-i r 0.8 

^yiij — :■- 


v • - 


SO 



' knit 9. If J !..t.''rt3 ;-.;»j'< !.:• .ni • ^.^orj - ■ ^ -r ■' \ 

AC Electrical Chai^dlMitrci: See Section 2 for Test Mettiodolo^ 



1 

SymlMl 


PWWIWt6f 


Vcc 

m 


74LVX245 


74LVX245 


Units 


Cohditions 


Ta = +2S»C 


. T* = 
■1 ,i:-40»0 to +«5'C 


Min Typ Max 


Min Max 


tpLH 
tpHL 




Propagation Delay Time 


2,7 


6.1 10.7 


1.0 13.5 




Cl=15pF 






8.6 14.2 


1.0~ " 17.0 


ns 


Cl = 50 pF 


3.3 ±0.3 


4.7 6.8 


1.0 8.0 




7.2 10.1 


1.0 11.5 


Cl = 50 pF 


<PZL 
tpZH 

1 


TRI-STATE Output 
Enable Time 


2.7 


9.0 16.9 


1.0 20.5 


ns 


Cl= 15pF, Rl= 1 kn 


11.5 20.4 


1.0 24.0 


Cl = SOpF.Rt = 1 kn 


3.3 ±0.3 


7.1 11.0 


1.0 13.0 


Cl = 15pF, Rl = 1 kSl 


9.6 14.5 


1.0 16.5 


Cl = 50 pF, Rl = 1 kn 


tpLZ 
tPHZ; 


TRI-STATE Output 
Disable Time 


2.7 


11.5 18.0 


1.0 21.0 


ns 


Cl = 50 pF, Rl = 1 kn 


3.3 ±0.3 


9.6 12.8 


1.0 14.5 


Cl = 50 pF, Rl = 1 kn 


toSLH 
tOSHL 


Output to Output Skew 
(Note 1) 


2.7 


1.5 


1.5 


ns 


Cl = 50 pF (Notel) 



Nol»1:Paiairiatsr8uaranta«tbyiM#^«0^ = |l)>ljM-tpu«^^ . 

Cfpacltance 





Paranwiar 


74LVX245 


74LVX245 


Units 


Ta = +2rc 


Ta = 
-40°Cto +85°C 


Min Typ Max 


Min Max 


Qn 


Input Capacitance T/R, 


4 10 


10 


pF 


C|/0 


Output Capacitance An 


Bn 


8 


\' ' - ' 


pF 




Power Dissipation 
Capacitance (Note 1) 




21 




pF 



OpB U defined as the value of the Internal equKialant capacitance which is calculated from the operating cunsif araurn|)llDn 



. : . . i^HX'iJKm.^ ■ Cpo X Vcc X f|N + icc 
< b|aH«Wi|MliSS»«IOK|EC(opr.) g (per bit) 



"•Sl..!C^S/ 



I 
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National 

Semh 



T 



74LVX273 

Low Voltage Octal D Fllp-Elop. 

General Description 

The LVX273 has eight edge-triggered D-type flip-flops with 
individual D inputs and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) input load and reset 
(clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D in- 
put, one setup time before the LOW-to-HIGH clock tran- 
sition, is transferred to the corresponding flip-flop's Q out- 
put. 

All outputs will be forced LOW independently of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Qock and Mastw RcKM^fre common to all 
storage elements. The inputs tolerate- uj) to 7V allowing In- 
tertaoe of 5V systems to 3V systems. 



Features 

■ Input voltage translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEDEC, SOIC EIAJ and SSOP pack- 
ages 

■ Guaranteed simultaneous switching noise level and 



t. T ntm 



30V 
CO 



to< iryc 



I 



am: ' y6»f ' noi iKiiwo". 



.V 



Ordering Code: SeeSeictionlt. 
Logic Symbols 



Gonnection Diagram 



- if . 



iPbi 



for 



jr. ■ 



lEE^/lEC 



Do 0, Dj O3 Ds Dj D, 



I I I I I I I I 



MR- 

CP- 



>C1 

3_ 



TT- 



D,— 



TL/F/1 1814-1 



•no I 



■02 

-07 



"l - 

02- 
Dj- 

t 

6ND- 



10 



-07 

-I>7 
-"6 
-°6 
15 -Q5 
U -D5 

« -<l4 

1 -Cfi 



TL/F/1 1614-4 



Pin Names 


Description 


D0-D7 


iSata Inputs 




CP 




MffitBTResiBt' 
Qock Pulse input 




Qb-Qt 















SOIC JEDEC 


SOIC EIAJ 


SSOP TYPE 1 


Order Number 


74LVX273M 


74LVX273SJ 






74LVX273MX 


74LVX273SJX 


74LVX273MSCX 


See NS Package 
Number 


M20B 


M20D 


MSC20 



Reset (uiear) 


L 


X 


V 

A 


1 

L 


Load "I" 


H 




H 


H 


Load'O' 


H 




L 


L 



H = HIGH Voltage Uii«'> ' <' '-i" ' 

L = LOWVoltao«t«*ilj:) ^!. ).^ •: 11 -VI. 
X = ImmatsHal " . - 

^ = LQW-to-HIQH Traraltlon 



Logic Diagram 

CP — t>o- 




>CP 



Qh 
>CP 

0^ 



D Qh 

CP 



D Q 
CP 



D Q 
CP 

r 



D Q 
>CP 



D Q 
CP 



■-Id q 

CP 

T" 



<h 

TL/F/1iei<-3 

-.PIaai»notB that IMKdiagmn is provided only tor the undaiitanding of logic opamianaandaliould not be used to esUmata (iiepagatlondali^ - 

toqnl lewJ iiglH j hi'*' 



t: (> 



. f- 



:sn'll^ (.S.-1C 



8 6 view- 



I 
I 



Absolute Maximum Ratings (Note) 

If Military/ Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Offlce/Distrfbutors for availability and specHlcaliens. 



Supply Voltage (Vcc) 

DC Input Diode Current (I|k) 

DC Input Voltage (V|) 

DC Output Diode Current (Iqi^ 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink CurreMffl^- 
DC Vcc or Grajnid Current ' ' 

(lcc<NaNt») J 
Storage temjjerature (Tstg) 
Power Dissipation 



■j-a5VtOj+7,0V 

J ) " ■ ■ 

-20 mA 
-0.5V to 7V 

-20 mA 
+ 20mA 
-0.5V to Vcc + 0.5V 



Note: The "Absolute Maximum Ratings" are those values 
beyond yMch the safety of- ^ device eami^ b» '^aaran- 
i6ed. The dSvkx^iouldjM be operated at these Hrnts. The 

' parametric \mlu^ darted in Uia '''Eleclrical^^iaractigi^ffcs" 
ti^ are not guaranteedat ^ absolute mtudmum ratings. 
The "Recommended C3pdratingCondittons" table willdefine 

' ^"cdrSBo^TSrwXsil device operation. 



ir 



-±B^«nA 



I 



±75 mA 
-65*0 to +150°C 
180 mW 



DC Electrical Characteristics 



Recommended Operating 

Conditions mftic- 

Supply Voltage (Vcc) 
Input Voltage (V|) 

Output Voltage (Vq) ' ^ 

(^>eratingT^>i>eFature(Tjo' ' -40*010 +85*0 

Input Rise and Fall Time (At/AV) | p ns/V to 100 ns/V 



..J 



2.0V to 3.6V 
OV to 5.5V 
OV toVcc 



SymliOj 


Par^eter 


Vcc 


74LVX273 


7A,yX273 


Units 


^ ConcUttOfM 


Ta = +25°C 




-40°Cto +85°C 






V|H 


High Level Input 
Voltage 


2.0 
3.0 

3.6 


1.5 
2.0 
2.4 


1.5 
2.0 
2.4 


V 




V|L 


Lov. Level Input 
Voltage 


2.0 
3.0 
3.6 


0.5 
0.8 
0.8 


0.5 
0.8 
0.8 


V 




VOH 


High Level Output 
Voltage 


2.0 
3.0 
3.0 


1.9 2.0 
2.9 3.0 
2.58 


1.9 
2.9 
2.48 


V 


V|N = V|HOrV,L 


lOH = -50fiA 
IqH = -50 jiA 
lOH = -4 mA 


Vol 


Low Level Output 
Voltage 


2.0 
3.0 
3.0 


0.0 0.1 
0.0 0.1 
0.36 


0.1 
0.1 
0.44 


V 


V|N = ViHOrViL 


'OL — 50 fiA 
lOL = 50 fiA 
'OL = 4 mA 


■oz 


TRI-STATE® Output 
Off-State Current 


3.6 


±0.25 


±2.5 


^lA 


V|N = V|H0rV|L 
VouT = VccorGND 


ilN 


Input Leakage 
Current 


3.6 


±0.1 


±1.0 


fiA 


V|N = 5.5VorGND 


Ice 


Quiescent Supply 
Cun«nt 


3.6 


4.0 


40.0 




ViN = VccorGND 



Noise Ctmraeteristi^ See tecHon 2 fiir Test Msthodolo^ 







Vcc 

(V) 


74LVX273 






Symbol 


Parameter 


Ta = 


25°C 


Units 


Cl(PF) 






Typ 


Limit 






VoLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.5 


0.8 


V 


50 


VOLV 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.5 


-0.8 


V 


50 


VlHD 


Minimum High Level Dynamic Input Voltage 


3.3 


2.0 


V 


50 


VlLD 


Maximuni Low Level Dynamic input Votage 


3.3 


0.8 


V 


SO ! 


NolK Input ^-tf- 3 ns 1 

1 
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AC Electrical Characteristics: seesection2forTestM^hodoiogy 



J 

Synlol 

1 




Vcc 
(V) 


7«.VX273 




Units 


Cl(PF) 


Ta = +25'C 


Ta = 
-40*0 to +86X 


Min Typ Max 


Min Max 


'PLH 
tpHL 


Propagation 
Delay Time 
CP to On 


2.7 


9.0 16.9 


1.0 20.5 


ns 


15 


11.5 20.4 


1.0 24.0 


50 


3.3 ±0.3 


7.1 11.0 


1.0 13.0 


15 


9.6 14.5 


1.0 16.5 


50 


tpHL 


Pronaofltion Dslav 


'2.7 
OS .03Q-, 


9.3 17.8 


1 .0 20.5 


ns 


15 


11.8 21.1 


1 .0 24.0 


50 


3.3 ± 0.3 


7.3 11.5 


1.0 13.5 


15 


9.8 15.0 


1.0 17.0 


50 


ts 




SotupTtms 
Dnto^ 


2.7 


8.0 


9.5 


ns 
















3.3 ±0.3 




"8.5 






.H 




Hold Tlmo 
On to CP 


2.7 


1.0 


'1 MK, Wtf,. 


ns 


i '.-d' .O 1 > ^ 


3.3 ±0.3 


1.0 


1.0 




tREM 


Romnusl Timn 
MR to CP 


2.7 


4.0 


4,0 ' 


ns 




3.3 ±0.3 


2.5 


2.5 




tw 


Clock Pulse 
Width 


2.7 


8.0 - , 


9.5 


,...ns. . 




i^.r±o.3 


5.5 ' 1 


, - ■ 1, - ■ . 

6.5 




tw 




ivin nuiav 

Width 


2.7 


7.5 


8.5 1 


ns 




3.3 ±0.3 


5.0 


6.0 } , 




j 


Maximum 

Clock 

Frequency 




55 110 


45 nn^r ' 






2.7 


MHz 


15 


45 60 ~ 


40 •• 9n.r...' 


50 


3.3 ±0.3 


95 150 


80 


15 


60 , 90 


50 


50 


toSLH 

toSHL 


Output to Output 
Skew (Note 1) 


2.7 


1.5 


.c 

.3 ■'■5 


ns 


50 



Note 1: Parameter guaranteed by design. tosi« = ItpLHm - tpLHnl. toSHL - l<PHLm - tpHLnl 



Capacitance 







Z4Ly«89'l^»^ 


74LVX2?9 ' 




Symbol 


PflfBnwtor 


<£iL ' 

T* = rt]jwr©i.is 


Ta = 

-40°CtO +85°C 


Units 






Min Typ Max 


Min Max; 




C|N 


Input Capacitance 


4 10 


10 


PF 


CpUT 


Output Capacitance 


6 




PF 


4d 


Power Dissipation 
Capacitance (Note 1) 


31 




pF 











Note 1: CpD is defined as ttie value of the internal equivalent capacjtance vrflicti is calcuiated from ttie OfMrating current consumption 

wHhout load. X;7:(n».» i lablO 

Average operating current can be obtained by the equation: Icctopr.) ~ ^^teSr^l^ ' ^ ^ 

[ (/508M ] OOSIvi t j vsdrrv.iM eoa.bf =1 SW 9tr5 j 



I 

1 



National 



?■! : Tin 



74LVX373 
Low Voltage Octal Transparent Latch 
with TRI-STATE® Outputs 



General Description 

The LVX373 consists of eigin BteNte'with TRI-STATE out- 
puts for bus organized system applications. The latches ap- 
pear transparent to the data when Latch Enable (LE) Is 
HIGH. When LE is low, the data satisfying the input timing 
requirements is latched. Data appears on the bus when the 
Output Enable (OE) Is LOW. When OE is HIGH, the bus 
output Is in the high Impedance state. The Inputs tolerate up 
to 7V allowing interface of 5V systems to 3V systems. 



Features ' 

m Input voltage translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIG JEDEC, SOIC EIAJ and>-SS6P^ 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 



Ordering Code: seeseetonii 
Logic Symbois 

I I I I I I I I 



-I 



r 



Connection Diagram 



lEEE/lEC 



Pin Assignment for 
SOiCandSSOP 



D, Dj D, D4 ft, De D, 



On 0, O2 O3 0, 05 Oj 0, 



I I I I I I I I 

TL/F/11613-1 
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Pin Names 


DeserlpH^ i 


D0-D7 


Data Inputs 


LE 


L.atch Enable Input 


?5e 


Output Enable Input 


O0-O7 


TRI^TATELatciyPwtpiife 
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SOiC JEDEC 










SOIC EIAJ 


SSOPTYPEi 




Older Number 


74LVX373M 
74LVX37aMX 


74LVX373SJ 
74LVX373SJX 


74LVX373MSCX 




See NS Paeiose Numl)er 


M208 









Functional Description 

The LVX373 contains eight D-type latches with TRI-STATE 
standard outputs. When the Latch Enable. gjE) Inpgt is 
HIGH, data on the On inputs enters the'tatehes-'ln this cori- 
dWbn thci latches are transparent, i.e., a '«itcllt^t»i%ut^ll 
change itiate each time its D Input changes; WhMt LE H 
LOW, ttie latches store the irrfonnatlon that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran- 
sition of LE. The TRI-STATE standard outputs are con- 
trolled tiy the Output Enable (OE) input. When HE is LOW, 
the standard outputs are in the 2-state mode. When ^ is 
IHIGI-I, the standard outputs are in the high impedance mode 
but this does not interfere with entering new data into the 



Trutii Table 



iQPUtS 
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H - HIGH Voltage Level 
L = LOW Voltage Level 
Z High Impedance 
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-20 mA 
-0.5V to 7V 

-20 mA 
+20 mA 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) , -0.5V to + 7.0V 

DC Input Diode Current (I|k) 

V| = -0.5V 
DCInput Voltage (V|) 
dC Output Diode CurrenflloiS 

Vo 0.5V 

Vo = Vcc + 0-5V 
DC Out^ Vo^^ Ofdl , 
DC Output Source 

or Sink Cun-ent Oo) ±25 mA 

DC Vcc or Ground Cun-ent 

OccorlGND) ±75mA 
Storage Temperature (Tstg) - 65°C to + 1 50*C 

Power Dissipation 1 80 mW 

Note: The "Absolute Max/mum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined In the "Electncal Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The ''RecoritnwrKhdC^eratlngCotHiKkms''tB^M»T»llh^ 
Oie coneesoits for adual dmice opaiaUon. 

DC Elec^ricalCharacteristlcs 



Recommended Operating 
Conditions 

Supply Voltage (Voei^;''^^.^ 2.0Vto3.6V 
input Vp)taa»<V|) V ' 9^. 5^,8^1 ..f m^^.M'P^ 
Output Voltage (Vq) - - - - ovto Vd: 

Operating Temperature (Ta) - 40°C to + 85°C 

Input Rise and Fall Time (At/ AV) ns/ V to 1 00 ns/V 



tVtf 





I .1 i i. 

. ,-Paraiiwtsr 


Vcc 


74LVX373 


74LVX373 


Units 


J 

Condlltom 


Ta = +2S*C 


Ta = 
-40°CtO +85°C 


MIn Typ Max 


Mm Itax 


VlH 


High l.evel 
Input 

Voltage 


2.0 
3.0 

3.6 


1.5 
2.0 
2.4 


1.5 
2.0 
2.4 


V 




V|L 


Low Level 

Input 

Voltage 


2.0 
3.0 
3.6 


0.5 
0.8 
0.8 


0.5 
0.8 
0.8 


V 




VOH 


High Level 

Output 

Voltage 


2.0 
3.0 
3.0 


1.9 2.0 
2.9 3.0 
2.58 


1.9 
2.9 
2.48 


V 


ViN = V|HorV|L 


IOH= -50jiA 
lOH = -50 ftA 
lOH = -4 mA 


Vol 


Low Level 

Output 

Voltage 


2.0 
3.0 
3.0 


0.0 0.1 
0.0 0.1 
0.36 


0.1 
0.1 
0.44 


V 


ViN = ViHorViL 


Iql = 50 jiA 
Iql — 50 jiA 
Iql = 4 mA 


■oz 


TRI-STATE 
Output 
Off-State 
Current 


3.6 


±0.25 


±2.5 


fiA 


V|N = V|H orViL 
VouT = Vcc or GND 


l|N 


Input 

Leakage 

Current 


3.6 


±0.1 


±1.0 


fxA 


V|N = 5.5VorGND 


"cc 


Quiescent 

Supply 

Current 


3.6 


4.0 


40.0 


ftA 


V|N = Vcc or GND 



8.58 



Symbol 


' M-;: r Parameter 




Vcc 
(V) 


Ta = 


25°C 


Units 


Cl(PF) 










Typ 


Limit 






VOLP 


Quiet Output Maximum Dynamic Vni 




3.3 


0.5 


0.8 


V 


50 


VOLV 


Quiet Output Mihiftium Dynamic Vol ' 


3.3 


-0.5 


-0.8 


V 


50 


V|HD 


Minimum IHigh Levei Dynamic Input Voltage 


3.3 


2.0 


V 


50 


V|LD 


Maximum Low Levei Dynamic Input Voltage 


3.3 


0.8 


V 


50 



NotK Input V = tf = 3 ns. 



AC Electrical Characteristics: See Section 2 for Test Mettiodology 



Symbol 


Paf8m9ter 


Vcc 
(V) 


74LVX373 


74LVX373 


Units 


VrOllUlUOTiB 


T^ = +25*C 


Ta = 
-40°CtO +85°C 


Min Typ Max 


MIn Max 


tPLH 
tpHL 


Propagation Delay Time 
Onto On 


2.7 


7.7 15.0 


1.0 18.5 


ns 


Cl = 15 pF 


10.2 18.5 


1.0 22.0 


Cl = 50 pF 


3.3 ±0.3 


6.0 9.7 


1.0 11.5 


Cl = 15 pF 


8.5 13.2 


1.0 15.0 


Cl = 50 pF 


tPLH 
tpHL 


Propagation Delay Time 
LEtoOn 


2.7 


7.5 14.5 


1.0 17.5 


ns 


Cl = 15 pF 


10.0 18.0 


1.0 21.0 


Cl = 50 pF 


3.3 ±0.3 


5.8 9.3 


1.0 11.0 


Cl = 15pF 


8.3 12.8 


1.0 14.5 


Cl = 50 pF 


tpZL 
tpZH 


TRI-STATE Output 
ErtableTime 


2.7 


7.7 15.0 


1.0 18.5 


ns 


Cl = 15pF, Rl = 1 k(l 


10.2 18.5 


1.0 22.0 


Cl = 50pF,Rl= 1 kn 


Q 4 4-n Q 


6.0 9.7 


1.0 11.5 


Cl = i5pF, Rl = 1 kn 


8.5 13.2 


1.0 15.0 


Cl = 50 pF, Rl = 1 kfl 


tpLZ 
tpHZ 


TRI-STATE Output 

Disable Time 


2.7 


9.8 18.0 


1.0 21.0 


ns 


Cl = 50 pF, Rl = 1 kn 


3.3 ±0.3 


8;2 12.8 


1.0 14.5 


Cl = 50 pF, Rl = 1 Ml 


tw 


LE Pulse Width, HIGH 


2.7 


6.5 


7.5 


ns 




3.3 ±0.3 


5.0 


5.0 


ts 


Setup Time, Dn to LE 


2.7 


6.0 


6.0 


ns 




3.3 ±0.3 


4.0 


4.0 


tH 


Hold Time, D„ to LE 


2.7 


1.0 


1.0 


ns 




3.3 ±0.3 


1.0 


1.0 


tOSLH 
tOSHL 


Output to Output Skew 
(Notel) 


2.7 


1.5 


1.5 


ns 


Cl = 50 pF 



HoM 1: nBianielerguaiantead l3ydaalg!<.t(]gu4 - l^tHm - t|Hnnl. Ioshl = kmLm - tpHUil 
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Capacitance 



Symbol 



CoUT 



CpD 



Parameter 



Input Capacitance 



Output Capacitance 



Power Dissipation 
Capacitance (Note 1 ) 



74LVX373 



Ta = +2rc 



Min Typ Max 



10 



27 



74LVX373 



Ta- 
-40*010 +8rc 



Max 



1.0 



Units 



PF 



Not* 1: CpQ is defined as the value of tfie internal equivalent capacitance which is calculated from the operating current consumption 
wWKWtload. 



Awarags operating cMiraM an b* oMrinad tiy the equalian: Icx^opr.) 



CpD X Vcc X f|N + Ice 

aipetLUch) 
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Low VoltageiOctam FUp-Flop with TRI-STATE® Outputs 



General Description 

The LVX374 is a high-speed, low-power octal D-type flip- 
flop featuring separate D-type inputs for each flip-flop and 
TRI-STATE outputs for bus-oriented applications, A buff- 
ered Clock (CP) and Output Enable (CE) are common to all 
flip-flops. The inputs tolerate up to 7V allowing interface of 
5V systems to 3V systems. 



Features 

■ Input voltage translation from 5V to 3V 

■ Ideal for low power/low noise 3.3V applications 

■ Available in SOIC JEOEC, SOIC EIAJ and SSOP 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 



Ordering Code: See Section 11 
Logic .Symbols 
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Connection Diagram 

, Pin Assignment for 
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Pin Names 


Description 


D0-D7 
CP 

OE 

O0-O7 


Data Inputs 

Clock Pulse Input 

TRI-STATE Output Enable Input 

TRI-STATE Outputs 



8 





SOiCJEDEC 


SOiC EiAJ 


SSOP TYPE i 


Order l>luml)er 


74LVX374M 

74LVX374MX 


74LVX374SJ 

74LVX374SJX 


74LVX374MSCX 


See NS Package Number 


M20B 


M20D 


MSC20 



8-61 



Functional Description 

The LVX374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STATE true outputs. The 
buffered clock and buffered Output Enable are coinmon to 
all fliprftops. The eight flip-flops will store the state of their 
Individual D Inputs that meet the s^p and hold fiine re- 



Truth Table 



thi'datpMe^l^ {tS^ lSCW; h4 (^'htents of the eight flip- 
flops are available at the outputs. When the UE. is IHIGH, the 
outputs go to the high impedance state. Operation of the 
OE input does not affect tfie state of tfie flip-flops. 



Inputs 



Outputs 



CP 



H = HIGH Voltage Level 
L = LOW Voltage Lsvel 
X = Immaterial 
Z = High Impedance 
^ - LOW-to-HIGH Transition 



Logic Diagram 

cp-[>0-0^ 
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fipiMMk)nt and stwuld not tie used to saliinate propagatioi^i^^ 
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Absolute Maximum Ratings (Note)' - t30 

~ TTMBIiaiy/Awospaca tiMCiiyed devices are riqiflred, 
plBH contact ,tlw tiMeiial Semiconductor Sales 
(Wtwa/DrtHBiitore Ink a^allatiHty anf epedllcaao ne . 

-r -0.5Vto+7.0V 



Supply Voltage (Vcc) ^ 
DC Input Diode Current (I|k) 

V| = -0.5V 
DC Input Voltage {V|) 
DC Output Diode Current (Iok) 
Vo = -0.5V 
Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

OcxjorlQND) 
Storage Temperature OIstg) 
Power Dissipation 
Note: The "Absolut Maximum Ratings" are ttioae wluea 
Mensfx/ t»tik!/i the safety of the deyt^cmnca MOMm-: 
teed. The device shoukl not lie opma^ at these Mts. The 
paiametrh values defied in the "E/ecOical ChanKteristies" 
table are not guaranteed at the abeolule nmdmum ratings. 
The "Recommended Operarting Conditions" table will de- 
fine the conditions for actual device operation. 

DC Electrical Characteristics 



-20 mA 
-0.5V to 7V 

-20 mA 
+ 20 mA 
-0.5V to Vcc + 0.5V 

±25mA 

±75 mA 
-65*Cto+15(rC 
180 mW 



Recommended JOperating.. 
Conditions ' 

Supply Voltage (Vq^ 2.0V to 3.6V 

Input Voltage (V|) OV to 5.5V 

'Ootpot Voltage (Vo) OVtoVcc 

-Operating Temperature (T a) -40°C to + 85°C 

Input Rise and Fall Time (At/AV) ml\ to 1 00 ns/V 
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. 74LVX374 












'ea&mter 


Vcc 




Ta = + 25°C 




Ta 




Units 




Coocime 


Ma — - 






40°Cto +85°C 
















Min 


Typ 


Max 


MIn Max 










VlH 


IHIgh Level 


2.0 


1.5 






1.5 












Input 


3.0 


2.0 






2.0 




V 










Voltage 


3.6 


2.4 


2.4 






























V|L 


Low Level 


2.0 






0.5 




0.5 












Input 
Voltage 


3.0 
3.6 






0.8 
0.8 




0.8 
0.8 


V 
























-V6H- 


Higti Level 

Output 
Voltage 


2.0 

3.0 
3.0 


1.9 

2.9 
2.58 










V|N = 


ViHorViL 


loH = -SOjuA 

' - -50|aA 

-4 mA 


ta — 

3.0 




l.» 

2.9 




V 












VoL 


Low Level 

Output 

Voltage 


2.0 
3.0 
3.0 




0.0 
0.0 


0.1 
0.1 
0.36 


. I 


0.1 
0.1 
••• 'O!**' 


V 


V|N = 


yiHorJ(nj,, 


Iql — 50 fiA 










Iql — 50 ;iA 
lOL = 4 mA 


■oz 


TRI-STATE 
Output 

Off-State 


3.6 


±0.25 


±2.5 




V|N = 
VCXJT 


















)xA 






Current 
















1^ ' 




■in 


Input 

Leai(age 

Current 


3.6 






±0.1 




±1.0 




V|N = 


S.SVorGND 










fiA 










or 








Ice 


Quiescent 


3.6 




40.0 




V|N = 


Vcc or GND 




Supply 
Current 










/lA 




0<?" j 



< 

w 



it 



Noise ChaiaCteKl8||iCK>See section 2 fdrTcM Methodology 
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' Paraneter .sff '): ■ 

VC \ - a- Vd. 


1 fi-. 

•'Vcfc' 


r 4LVAd/ 4 


uniis 






Typ Umit 


VOLP 


Quiet Output Maximum Dynamic Vql 


3.3 


0.5 0.8 


V 


50 


VOLV. 


Quiet Output Minimum Dynamic Vql 


3.3 


-0.5 -0.8 


V 


50 


V|HD 


Minimum High Level Dynamic Input Voltage 


3.3 


2.0 


V 


50 


ViLD 


Maximum Low Level Dynamic Input Voltage 


3.3 


0.8 


V 


50 



NalKln|iiittr='t) = 3in 

AC Electrical Characteristics: 



See Section 2 for Test Methodology 



Symbol 


Parameter 


Vcc 

AA 


74LVX374 


74LVX374 


Units 


Conditions 


Ta = +25*C 


Ta = 




MIn Typ Max 


MIn Max 


tpLH 
tpHL 


Propagation 
Delay Time 
\jr It/ Wp 


2.7 


Q -IRQ 


in 1 Q 


ns 


— 1 pr 


ll.u ly.o 


i n oo n 
1 .U . ^9.U 


r^. — cn nC 

ul — pu pr 


3.3 ±0.3 


IS 7 A 

o.f rU.O 


1 .U 1 £.0 


L«L — 1 o pp 


9.2 14.1 


l.U ib.U 


Ul — OU pr 


^PZL 
tpZH 


TRI-STATE Output 
Enable Time 


2.7 


7.6 14.5 


1 .0 1 7.5 


ns 


Ci = 15dF Ri =1 kil 


10.1 18.0 


1.0 21.0 


Cl = 50 pF, Rl = 1 kfi 


3.3 ±0.3 


5.9 9.3 


1.0 11.0 


Cl = 15pF, Rl = 1 kn 


8.4 12.8 


1.0 14.5 


Cl = 50 pF, Rl = 1 kfi 
















tpLZ 
tpHZ 


TRI-STATE Output 
DiseUjIe Time 
- » • 


2.7 


11.5 18.5 


1.0 "-'-LaiB. 


ns 


Cl = 50 pF, Rl = 1 kfl 


3.3 ±0.3 


9.6 13.2 


1.0 15.0 






CP Pulse 

Width 


2.7 


7.5 


8.0 






3.3 ±0.3 


5.0 * f 


5.5 


ns 




ts 


Setup Time 
D„ to CP 


2.7 


6.5 


6.5 


ns 




3.3 ±0.3 


4.5 


4.5 




tH 


Holdlima 


2.7 


2.0 


?0 








On to CP 


3.3 ±0.3 


2.0 


2.0 


ns 




fMAX 


Maximum Clock 
Frequency 


2.7 


60 115 


50 




Cl = 15 pF 


45 60 


40 


Cl = 50 pF 








MHz 


3.3 ±0.3 


100 160 


85 


Cl = 15 pF 


60 95 


55 


Cl = 50|1(; 


tOSHL . 


Output to Output 
Skew(Note(^ 'i^'* 


2.7 


1.5 


1.5 


ns 


Cl = 50 pF 



I Is Pannifter guaranteed by design. tosLH = ItpiHm - tpLHnl. Ioshl = hpHUn - lt>Hinl 



Capacitance' 







74LVX374 


74LVX374 




Symbol 


Parameter 


Ta = +25°C 


Ta = 


Units 








-40°Cto +85"C 








Typ Max 


Min Max 




C|N 


Input Capacitance 


4 10 


10 


pF 


CouT 


Output Capacitance 


6 




pF 


CpD 


Power Dissipation 
Capacitance (Note 1) 


32 




pF 



Note 1: Is defined as (he value of the Mamal eqiMeM capacHaiice which 
wiltxiut toad. 



Average opeming cunwit can be obtained by the equation: lcc(opr.) 



CpD > 



Is calculated from tile oparatbiQ Guffent consumption 

Vcc X 'in + Ice 
8 (per F/i=) 



9m 



£1 



Low Voltage OGtal Latcln with TTRI-ST AXE <"> Output* 



Gonoral Description 

Xhta 1_VXG73 Is m rtia>^-sp««(i oot«l latoh wttTi b M ffftf oom- 
mon i_ito h Enaibl* mntS bufr«f-*d common Output En- 

abto <OE> input*. Tr>o L.VXB73 Ib funoOorMlly Idontlcsal to tH» 
L.VX373 but witn Inputs atnd outputs on opposit* mMmm of ttio 
pacKage. Tba Inputs toisrats up to 7V allowlno Intorfsoo of 
SV aystsma to 3V aystoms. 



V InpMt voltso* tranalsUon from SV to 3V 

■ Idoal for low powar/low notaa 3.3V applloaUona 

m Avallabia In SOIC JEDEC. SOIC EIAJ and 8SOP paok- 

■ Quarantaad almultanaoua 
(iynoimto thr«Blnold p«rform«no« 



Ordering Oode; s«« 
L.oa'c Symbols 



COnnoctlon Diagram 
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o, ■ 
o, . 
o, ■ 



-o. 
-o. 
-o, 

-o. 



P.— 



■>,— 
D,— 
OND 
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■o. 



PHn Namaa 


DoBOfi pti on 


Do— Dt 
OK 

Oa-O, 


Data Inputs 

l-atoli Enabia Input 

Tm-«TATE Output Snab4a Input 

Tra-«rr ATK L.«lsh Oulpula 



Ordar Numbar 
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Functional Description 

The LVX573 contains eight b-type latches with 
TRI-STATE* output buffers. When the L.atch Enat)ie (LE) 
Input Is HIGH, data on the D„ inputs enters the latches. In 
this condition the latches are transparent, i.e., a latch output 
will change state each time Its D input changes. When LE is 
LOW the latches store the Information that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran- 
sition of LE. The TRI-STATE® buffers are controlled by the 
Output Enable (CE) input. When OE is LOW, the buffers are 
enabled. When OE is HIGH the buffers are in the high im- 
pedance mode but this does not interfere with enterihS 
data into the latches. ■■ f 

. • J ■:: ,031.; ai, ok« -a-j- . 

- Do °2 °l 

b— l^b 
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Trutii Table 



Inputs 


Outputs 


OE 


LE 





On 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Oo 


H 


X 


X 


z 



H = HIGH Voltage ruyiciiitvf fsO l^'^iafisO 

L = LOW Voltage 
• 7 - High impedtoiel* ' - i C.'^ <> 

'•«:= JmrnaleiW ; ns'fi'.r ■) t ^ 'li io', . r.^ . i 
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Neasa note that this diagram Is fmMet ordyforthe understanding of logic operaUem and ahouM not be used to estimate propagation delays. 
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Supply Voltage (Vcc) -O.SVto +7.0V 

DC Input Diode Current (I|k) 

V| = -0.5V 

DC Input Voltage (VJ _ ; 
DC Output Diode Curreqt (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 

DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
"bCVcc orGrbundSirbnt (Iccor iGNri 
Storage Temperature (tsTG) 
PowarDiseipalion 
Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the devfeei aannot be guamn^ 
teed. The ^^4pe sluk^not be operate^ at ffiese, '' ' 
pa/amet^-wak/es (^mied In tft^ "Ele^ileal 
JaUe are nbt guaranteed at the absolute maximum ratings^ 
The "ftecommended Operating Conditions " table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 



, -0.5V to 7V 

-20 mA 
+ 20 mA 

-O.SVto Vcc + 0-5V 

±25 mA 
. ±75mA 
-65°Cto+13rC 
, leOrtiW 



inpui vonage (V|^ OV to 5.bV 

OutpuLVoltage (Vo) OVtoVcc 

-20 mA Operating Temperature (T^ ' ' -40°Cto+85°C 

Input Rise an^ F^,Tjme,(Ai(AW!i \ : u O na/VtolOOns/V 



'*BB)to^' uq' ■ -'irrtfiivO lavoj tnv-^ ■ tM 



rO CJ .C 







Vcc 


74LVX573 


74LVX573 




Conditions 


Symbol 


Parameter 

-. ' ''i?. -- 1 


Ta = + 25°C 


-4(rct6 -i-WPC 

*» ^ 


UniU 








Mln Typ Max 


Mln Max 




1 j^^uQgfc'i'ATgil,--': ' ^soi- 


ViH 


High Level 

Input 

Voltage 








V 




2.0 
3.0 
3.6 


1-5 
2.0 
2.4 


1.5 
2.0 
2.4 










V|L 


Low Level 


2.0 


0.5 


0.5 








Input 
Voltage 


3.0 
3.6 


0.8 


0.8 


V c 




-Hit-? 


t).8 - 


.8 - 


t-,- 
















VtJp'-ViH-BrViL 


'oh = -50 /lA 
lOH = -50 fi.A 
lOH = -4 mA 




High Level 
Output 


2.0 
3.0 


1.9 --2.t)~ 

2.9 3.0 - - ' ' 


2.9 






Voltage 


3.0 


2.58 


2.48 






Vol, 


Low Level 


2.0 


0.0 0.1 


0.1 




V|N = ViHOrViL 


loL = 50 fiA 




Output 
Voltage 


3.0 
3.0 


0.6 0.1 
0.36 


0.1 


V 




lOL = 50 mA 






- — 0.44 






JOL = 4 niA 




TRt-STATE 
Output 


3i6 


±0.25 


- - ±2.5 


|LlA 


V|N = ViHOrViy , 
VouT-=s VocfltQNDL. , 




Off-State 
Current 


























l|N 


Input 

Leakage 
Current 


3.6 


±0.1 


±1.0 


/lA 


V|N = 5.5VorGND 


"CO 


Quiescent 

Supply 

Currant 


3.6 


4.0 


40.0 




V|N = VcxjorQND 



mm 



Noise Ch^EaOte^^jUiBStSM section 2 for Test Methodolo^ :^ > 7 









Vcc 

(V) 


74LVX573 






Symbol 


'Parameter 


Ta = 25-C 


Units 


Cl(PF) 








Typ Limit 






VOLP 


Quiet Output Maximum Pynamic Vql ni'BioqO 




3.3 


0.5 0.8 


V 


50 


VoLV 


Quiet Output Midimuih Dynamic Vql '"^>-j f^' 


\' • 


3.3 


-0.5 -0.8 


V 


50 


VlHD 


Minimum HH]h Level Dynamic Input Voltage 


3.3 




V 


50 


ViLD 


Maximum Low Level Dynamie Input Vpttige 


3.3 


0.8 


V 


50 



Note: (Input V = tf = 3 ns) 



AC Electrical Characteristics: See Section 2 for Test Metliodology 



Symbol 


Parameter 


Vcc 

l») 


74LVX573 


74LVX573 


Units 


."''-Km-' 


Ta = +2S°C 


Ta = 

— 4(rc to +85 c 


Min Typ Max.sv 




tpLH 
fpHL 


Propagation 
Delay Time 
DntoOn 


2.7 


7.8 14.§ 


i,.p „ ,i7.-5 


ns 


Cl = ip (ff^ 


10.1 18.0 


1.0 21.0 


Cl = 50 pF 


3.3 ±0.3 


5.9 9.3 


1 .0 1 1 .0 


Cl = 15 pF 


8.4 1 2.8 


1.0 14.5 


Cl = 50 pF 


tpLH 


Propagation 


2.7 


8.2 15.6 


1.0 18.5 




Cl = 1 5 pF 


fpHL 


Delay Time 
LE to On 


10.7 19.1 


1 .0 22.0 


ns 


Cl = 50 pF 


3.3 ±0.3 


6.4» 10.1 


1.0 12.0 


Cl = 15 pF 


8.9 13.6 


1.0 15.5 


Cl = 50pF 


tpZL 
tpZH 


TRJ-SMTEftOHtput ' 
Enable Time 


H 


4 7.8 15.0 


1.0 18.5 




Cl = i5pF, Rl = 1 kn 


- 12.7- ^ 




ns 


10.3 18.5 


1.0 22.0 


Cl = 50 pF, Rl = 1 kft 


3.3 ±0.3 


6.1 9.7 


1.0 12.0 


Cl = ispF.Rl = 1 kn 






8.6 13.2 


1.0 15.5 




Cl = 50 pF, Rl = 1 kn 


tpL2 
'PHZ 


TRI-STATE® Output 
Disat>leTime 


2.7 


12.1 19.1 


1.0 22.0 


ns 


Cl = 50 pF, Rl = 1 kn 


3.3 ±0.3 


-t0.1 13.6- 


4.0 15.5 


Cl = so pF, Rl = 1 kn 








tw 


LE Pulse 
Width 


2.7 


(n 

6.5 


1 7.5 ,p 


ns 




3.3 ±0.3 


5.0 Si..?. 


5.0 




ts 


Setup Time 
DntoLE 


2.7 


5.0 


5.0 


ns 




3.3 ±0.3 


3.5 


3.5 






Hold Time 

DntoLE ""' -'^ 












2.7 


1.5 


1.5 


ns 




3.3 ±0.3 


1.5 


1.5 




tOSHL 
toSLH 


Output to Output 
Skew (Note 1) 


2.7 


1.5 


1.5 


ns 


Cl = 50pF 



Not* 1: Parameter guaranteed by design. tpsLH = ItPLHm - tpixnl. tosHL = llPHLm - >PHLnl- 



OHO 10 x)V = -iiV j 




o.o* 
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Capacitance 



Symbol 




74LVX573 


74LVX573 


Units 


1 A — ~ m9 w 




NHn Typ Hue 


Mn Mn 


C|N 


Input Capacitance 


4 10 


10 


pF 


CoUT 


Output Capacitance 


6 






CpD 


Power Dissipation 

Capacitance (Note 1) 


27 




pF 



< 

X 



Not* 1: CpD is defined as the value of the intemaf equivalent capacitance which is calculated from the operating current consumption 
without load. 



Average opanding current can be obtained by the equation: icctopc.) 



CpD X Vcc X liN + Ice 
8(parlMGh) 
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Section 9 Contents 

LVQ Family Features 9-3 

74LVQ00 Low Voltage Quad 2-lnput NAND Gate 9-4 

74LVQ02 Low Voltage Quad 2-lnput NOR Gate 9-7 

74LVQ04 Low Voltage Hex Inverter 9-10 

74LVQ08 Low Voltage Quad 2-lnput AND Gate 9-13 

74LVQ1 4 Low Voltage Hex Inverter Schmitt Trigger Input 9-16 

74LVQ32 Low Voltage Quad 2-lnput OR Gate 9-19 

74LVQ74 Low Voltage Dual D-Type Positive Edge-Triggered Rip-Hop 9-22 

74LVQ86 Low Voltage Quad 2-ln|3ut I^Cflus^eOR Gate 9-27 

74LVQ1 25 Low Voltage Quad Buffef wfth tRh3&TATE Outputs 9-30 

74LVQ1 38 Low Voltage 1 -of-8 Decoder/Demij|tipi«(er 9-34 

74LVQ1 51 Low Voltage 8-lnput Multiplexer 9-39 

74LVQ1 57 Low Voltage Quad 2-lnput Multiplexer 9-44 

74LVQ1 74 Low Voltage Hex D Flip-Flop with Master Reset 9-49 

74LVQ240 Low Voltage Octal Buffer/Une Driver with TRi-STATE Outputs 9-54 

74LVQ241 Low Voltage Octal Buffer/Line Driver with TRI-STATE Outputs 9-58 

74LVQ244 Low Voltage Octal Buffer/Line Driver with TRI-STATE Outputs 9-62 

74LVQ245 Low Voltage Octal Bidirectional Transceiver with TRI-STATE Outputs 9-65 

74LVQ273 Low Voltage Octal D Flip-Flop 9-69 

74LVQ373 Low Voltage Octal Transparent Latch with TRI-STATE Outpute 9-73 

74LVQ374 Low Voltage Octal D Flip-Flop with TRI-STATE Outputs 9-78 

74LVQ573 Low Voltage Octal Latch with TRI-STATE Outputs 9-83 



National 



LVQ Family 

Low Voltage Quiet CMOS Logic ^Bs^'o^ ' 



noitqho.. 



Features 



Advantages 



Extended Vcc range from 2.7V to 3.6V, compatible with 
JEDECStd. N0.8-IB 



Fully characterized for unregulated battery operation 



1 .5 fim CMOS process 



nr., . ,.;qc 



Good performance with propagation delays as fast as 9.S ns max 
JoTjOCtalSL — - 



l-ow standby cunam (Ice 40 /lAmMfcir octal ower temp) 



Saves power, extends battery life 



±12 mA drive current 



Balanced drive, guaranteed incident wave switching Into 75n 



SOIC, EIAJ-SOIC, and QSOP (octals only) packaging 



Saves board space and weight; same form between pSOP (20 
leads) and SOIC (14 leads) 



Altemats sowee avaHabla 



Uiabnc 53031 M0«^ Kit 



Product aand a tdlialton. Ensured product supply 
m3fSi 



' 

-LL|__J 



■<>■ 



— 53 
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^National 

74LVQ00 

Low Voltage Quad ^^Inpiit NAND Gate 



General Description 

The LVQOO contains four 2-input NAND gates. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pIn-to-pin sl<ew AC performance 

■ Guaranteed incident wave switching into 75n 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: See Section 1 1 
Logic Symbol 



Vlt|C(i.i? i-AiUrr, Mii.i5n3 .roiiBSit isbfiate touboi^ 



,:.iBj iwo teJrn TO! .tsm Aji 0* cr 'i' 'f^'Jlli'S VJtr 



C^Einection Diagram 



-^^memmGmemfa 



B,— 
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Tl/F/11341-2 



Pin Names 


Description 


An. Bn 


Inputs 





SOIC JEDEC 


SOIC EIAJ 


Order Number 


74LVQ00SC 
74LVQ00SCX 


74LVQ00SJ 
74LVQ00SJX 


See MS Package Number 


M14A 


M14D 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. ' 



Recommended jOtperaUng 
Conditions 

Supply Voltage (Vqc) i 

LVQ . , .,■ 



-0.5V to +7.0V 



Input Voltage (V|) 

Output Voltage (Vq) 

Operating Temperature (T/Ooit'ir.t. 
^ 74LVQ , , :, 

;-0.5Vtt»Q; + aSVL -MI„Um h^dlgi^lLe (AVMt) 

VlN from 0.6V tp^^ 
Vcc ® 3.0V ' I 



-20 mA 
+ 20(nA 



u ■ : 1 j3 y 



9.0 



Supply Voltage (Vqc) 
DC Input Diode Current (I|k) 
V| = -0.5V 
V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 
Vq = -0.5V 
Vo = Vcc + 0.5V 

DC Output Voltage f\/6) " 

DC Output Source -;- - 

or Sink Currei)tVg)» 
DC Vjxs or Ground Current 

(iccor'GND) 
Storage Temperature (Tstg) 
DC Latch-Up Source or ~" 

Sink Current ' ± 100 mA 

Note: The "Absolute Maximum Ratings" fm ^toso vaktes— 
beyond whicti the safety of the device cannot be guaran- 
teed. The dm/lee ahouldnatbe^)penaBdatlheeelim»s. 
parametric values d^ined in lt» "Electrical ChanK^eriaVcs" 

table are not guaranteed at the absolute maxlaium<nUiiigaina :ve.(, a .'o v^mb mi ft-j^i (m »> o^.it»> ^jjc-.tn ic <vj: 
lit» ovMlillilans /br actus/ ds^^ 



2.0V to 3.6V 
OV to Vcc 
OV to Vcc 

-40"Cto -l-85"C, 



-20 mA 
+ 20mA 

-0.5VtoVGC + 0-6\^ 

±50mAt 

±20dmA 
I -6rCtO+150'c| 



: 125 mV/ns 



3.C 



i.t 



I 



DCCh 


aracteristlcs 




•f'te.vi i'X 


V: ; . n>-'] 










■ V.I ' 






74LVQ00 




















SymtMi 


Parameter 


Vcc 

(V) 


Ta = 


+ 2S°C 


Ta = 
-40°CtO +85°C 


Units 


Conditions 








Typ 


Guaranteed Limits 






V|H 


Minimum l-iigh Level 
Input Voltage 












Vout = 0.1V 
orVcc-0.1V 


3.0 


1.5 


2.0 


2.0 


V 


V|t 


Maximum Low Level 

Input Voltage 


3.0 


1.5 

Xi 


0.8 


0.8 


V 


VoUT = 0.1V 
orVcc-0.1V 


VOH 


Minimum High Level 


3.0 


2-89 


2.9 


2.9 


V 


loUT " -50 jiA 


a: 


Output Volt^ 


3.0 




2.58 


L'k:«J 


V 


•V|N = V|L0rV|H 

•oh = -12 mA 
















VSML J 


Maximum Low Level 


3.0 


0.002 


0.1 






'out — 50 )i.A 




Output Voltage 
















3.0 




0.36 




V 


•Vim = ViLOrVjH 
iOL = 12rtiA 


l|N 


Maximum Input 
Leakage Current 


3.6 




±0.1 


±1.0 


mA 


V| = Vcc, GND 



*AII outputs loaded; tlireaholds on Input associated with output under test 



■wqO " oqV 


4s 1 






V£,r. ;, V 


y 1 


1 

_L-. - 





-sHUAOi no t»iiM*Oft e .-4.' :l •yo ' 



DC Chara#Biliiln^<continued) 



SynriMi 

■ -,V r,< V 


Paninvtw 


Vcc 


74LVQ60 


' ?4LVQ00 


Unlts 


Conditions 


Ta= +2rc 


Ta = 
-40°Cto +85°C 


Typ 


Guaranteed Limits 


lOLD 


tMinimum Dynamic 
^Oiftput Current 








36 


mA 


VoLD = 0.8V iWax (Note 1) 


... eo 
■OHD 


3.6 








mA 


VoHD.9)<3^¥«lin (Motet) 


Ice 


Maximum Quiescent 
Suppiy Curent 






2.0 


20.0 


,iA 


V|N-Vcc 
orGND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.6 


1.0 


^ 


V 




VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.5 


-1.0 


. 06 ± 


V 


(Notes 2,^- 'r ■; 


V|HO 


Maxbnum High l.«vsi 
Dynamiclnput Voltage 


3.3 


1.5 


2.0 


)at + 01 0*38- 


V 


(Notes 2, 4) 


ViLD 


Maximum Level 
Dynamic Input Voltage 


3.3 


1.5 


0.8 




V 


(Notes 2, 4) 



tMaximum test duration 2.0 ms. one output loaded at a time. 

Note 1: Incident wave switching on transmission lines with impedances as low as 7511 for commerctal temperature range is guaranteed for 74LVQ. 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. - 
Note 4: Max number of data inputB (n) cwttohins. ^ - D (nnuie SMttoMng OV to SOte)tlf«IHMl4^^ 

(Vihd).* " 1 MHz. ^ v.iV Alp p-yvfeVj ^o^r.f'. > >■ vr v ru^r 



AC Electrical Characteristics See Section 2 for Test Methodology 



Symbol 




— -1 








74LVO00 


UniU 




Vcc 


TA=.+a5'C ' 


to +8rc 

Cl = 50 pF 




Parameter 




(V) 


C lt SOpF 














Min Typ 


Max 


Min Max 


tpLH 


Propagation Delay 


2.7 
3.3 ± 0.3 


2.0 8.4 
2.0 7.0 


13.4 
9.5 


2.0 14.0 
2.0 10.0 


ns 


-»PHt. 


Prooaaation Deiav 


2.7 


1.5 '6.6 


11.3 


fiO ^ ■ 12.0 










3.3 ± 0.3 


1.5 5.5 


8.0 


lid"'"" ''^••"8.5 


ns 




Output to Output Skem* 






— 1.5 
' 1.5 




•OSHL, 
tOSLH 


2.7 
3.3 ± 0.3 


T.U 


1.0 

■1 c 


ns 









•Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The spadflcation 
applies to any outputs switching in the same dkectlon, either HIGH to LOW (tosHi) or LOW to HIGH (Ioslh). Parameter guaranteed by design. 



Capacitance 



0. 



Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


Input Capacitanoe 


4.5 


pF 


Vcc = Open 


CpD 
(Motel) 


Power Dissipation 
Capacitance 


22 


pF 


Vcc = 3'3V 



NoM 1: Gfo la nwmimd at 10 MHz. 



e-6 



General DeSeription 

„^ ^VQ02 contains four, 2-Bipuf NOA - 



74LVQ02 

Low Voltag%Ctoi4)2-lnput N^^ate 



"J. --IfcLTsje.. ■ nna vMMMtfcV* '■T ' o^-' jiiii*'.' . li- 
ve. " - -.: -,\/! te? ' ■ /r.-ui; 

• Jneiu''. «jb :i.ti .1 30 
/3.r - = (V 
Va.O i -r-V ■ .V 



Features 

■ Mecri for low power/low noise 3.3V applications 
Guaranteed simultaneous switching noise level and 

'? jdynamic threstiold performance 

■ Guaranteed pin-to-pIn skew AC performance 

■ iGuaranteed incident wave switching into 75S1 

m MIL-STD-B83 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: See Section 11 
Logic Symbol 



"Connection Diagram 



lEEE/lEC 



Pin Assignment for 
lECandEIAJ 



iflitlCfloO 



.0, 

■% 



- ,1 ^ 



0,- 



GND— 



i3 



■02 



TL/f:/11342-2 



r!::y_t. 



•i.S 



e.s 



e«.s 



o,e 



O.r T 





Description 


PhHlainM 


An. Bn 


Inputs 


Outputs 
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SOICJEDEC 


SOICEIAJ 


rirHor Number 


74LVQ02SC 

74LVQ02SCX 


74LVQ02SJ 
74LVQ02SJX 


See NS Padcage Number 


M14A 


MUD 
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Absolute Maximum Ratings (Note) 

If Military/ Aerospace ■pecHlacI devlees are required, 
please contact the National Semiconductor Sa l es 
Office/Distributors for avallaMHty and spedfieatlona. 



Supply Voltage (Vcc) 

DC Input Diode Current (I|k) 

V| = -0.5V 

Vj = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vq = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Cun-ent 

(ice or 'gnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 



-0.5V te -I- 7.0V 



atfc ""20 mA 
-0.5V to Vcc + 0.5V 



-20 mA 
+ 20 mA 
-0.5VtoVcc + 0.5V 



Recommended4i]|D!aiating 

Conditions t «£?iPv 
supply voHaae (v^^-obnooimed 

LVQ 
Input Voltage (V|) 

Output Volt|pe(Vo) Ai r 

Opemtfr^l5Birtpl&tuie (T/J> ■ * 1 ^ ^ 
74LVQ 

Minimum input Edge- Rate (AV/At) 
ViN from aev to 4.6V 1^ I 



2.0V to 3.6V 
OVtoVcc 

OVJoVcc 

f ' * .i 
-40°Cto -l-85°C 



±50 mA 
±200 mA 

-ee^to+iso'C 

±100 mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. Tl)e device should not be operated at these lln^ The 
parametric values defined in the "Electro CharactefbUca" 
taf}le are not guaranteed at the absolute maximum natvigs. 
The "Recommended Operating Ck>n(Xtions" table vMdenne 
the conditions for actual device operaiha 

DC Characteristics 



SymtMl 


Parameter 


Vcc 
(V) 


74LVQ02 


, T^jlVQOS 


Units 


f 

CondWoi^ 




Ta = 

-wcto +8rc 


Typ 


Guaranteed Umlts 


V|H 


Minimum High Level 
Input Voltage 


3.0 


1.5 


2.0 


2.0 


V 


VoUT = 0.1V 
or Vcc - 0.1V 














V|L 


Maximum Low Level 
input Voltage 


3.0 


1.5 


0.8 


0.8 


V 


Vqut = 0.1V 
orVcc-0.1V 


VOH 


Minimum High Level 
Output Voltage 


3.0 


2.99 


2.9 


2.9 


V 


bUT = -SOfiA 


3.0 




2.5B 


2.46 


V 


'V|N = ViLOrViH 
lOH = -12 mA 


Vol 


Maximum Low Level 
Output Voltage 


3.0 


0.002 


0.1 


0.1 


V 


l0UT = 50j»A 












•V|N = V|LOrV|H 
'OL = 12 mA 




3.0 




0.36 


0.44 


V 


l|N 


Maximum Input 
Leakage Current 












V| = Vcc.Ql|lD 

> 


3.6 




±0.1 


~ ±1.0 


jtA 



■M outputs latrdad; threahoida on Input atsoctated with output under tart. 
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Symbol 


Parameter 


Vcc 
(V) 


74LVQ02 


74LVQ02 


Units 


Conditlom 


Ta = +2S"C 


Ta = 

-40°Cto +85''C 


TVD 


Guaranteed Umlto 




tMinimum Dynamic 
Output Current 


3.6 












lOHD 


3.6 






-25 


mA 


VoHD = 2.0V Min (Note 1) 


Ice 


Maximum Quiescent 
SuppiyjCQirent 


3.6 




2.0 


20.0 




V|N ~ ^CC 


VoLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.6 


1.0 




V 


(NOtOS c OL o| 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.7 


-1.0 




V 




V|Hb 


Maximum High Level- 
Dynamic Input Voltage 














3.3 


1.7 


2.0 




V 




ViLD 


Maximum Low Level 
Dynamji}JaByfX9}M*S~ 


3.3 


1.7 


0.8 




V 


(Notes2&4)''*'^^''^ 


tMeudmum test duration 2.0 nn,'one output loi 


sdedatat 


ime. 



DC Characteristics (continued) 



Not* 1: rnddwit wave switching on transmlsaion Ines with tn^iedancas as low as TSft for commercial tsmparature range Is 
Not* 2: Waist case package. S -^-mrr; .' :A i|i<: 

Note 3: Max number of autpiiiBdekMfl ak^hi.^^rtillii)iSti'«ie driven OV to 3.3V: one output at GND. 

Not* 4: Max number of Data li»llirpir«*ltch)ng:-tn- - 1) Inputs swItcMng OV to 3.3V. Input-under-tsst swit{^lngr'3.'9V 

(ViHiM, f - 1 MHt „ ...> . .; " ■ "I . 



IOr74LVa 



I'Wld). OV to threshold 



AC Electrical Characteristics: see section 2 tor Test Wavefomw and output Lo^d 



Symbol 


Parameter 


Vcc 

(V) 

1- - J- 


74Lvae2 


- ~74LVQ02 


Units 


Ta = +25°C 
Cl = 50,pF 


Ta ^ -40°C 

to +8rc 

Cl = 50 pF 


MIn TVp Max 


MIn Max 


tpui 


PropagaJion Deliy 


2.7 
3.3 ±0.3 


1.5 6.0 10.6 
1.5 5.0 7.5 


1.0 12.0 
1.0 8.0 


ns 


tPHL 


Propagation Delay 


2.7 

3.3 +0.3 


1.5 6.0 10.6 
1.5 5.0 7.5 


1.0 12.0 
1.0 8.0 


ns 


tOSHL, 
tOSLH 


Output to Output Skew* 
Data to Output 


2.7 
3.3 ±0.3 


1.0 1.5 

1.0 1.5 


1.5 
1.5 


ns 



'Sitew is defined as the at)solute value of the difference between tfie actual propagation delay for any hyo separate outputs of the same device. Ttie specification 
s to aiv outputs swilchlng In the same dinclien, eilhar HIGH to LOW (tosHL) i>r IjOW to HIQH<(bsu^. Pann^ 



Capacitance 



Symbol 


Parameter 


Typ 


Units 


Conditions 




Input Capacitance 


4.5 


pF 


Vqc = Open 


CpQ (Note 1) 


Power Dissipation Capacitance 




pF 


Vcc = 3.3V 


IM^1:Cpol*n<sasurad«10MHz. I.AI30I0€ 3^UIZ>' iP. 

1 




ler irrit M. ifi^nO 



□MM 



9-S0'-6 



74LVQ04 
Low Voltage Hex Inverter 



General Description 

The LVQ04 oov^eS^^j^f^fiierteTS. 

t" a S eatoH.i 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pIn-to-pIn skew AC performance 

■ Guaranteed incident wave switching Into 7511 

■ MIL-STD-883 54AC Products are available for Military/ 
Aerospace Applications 



Ordering Code: See Section 1 1 
Logic Symboi 



V- 



aoV Juci/'l jirnr; 



Connection Diagram 



lEEE/lEC 



s — 

A, - 



.0, 
■ Oj 



Pin Assignment 
for SOIC JEDEC and EIAJ 



TUF/11343-1 




GHD- 





Ji_v 




— *cc 










t 

















- - TiyF/11343-2 







e.i ■. 






■■. J.-. 


a.r j c 




! ' 1 










Pin Names 


Description 








tmMh Yd hMJnmsl'p ^Dinci-. 


An 
5n 


Inputs 
Outputs 


aOmrtfelVj wil Tr, w; av siul-. lit 9f*i ■ ^-"ii* 



onr>(iit>ooO 





SOIC JEDEC 


SOIC EIAJ 




Order Number 


74LVQ04SC 


74LVQ04SJ 






74LVQ04SCX 


74LVQ04SJX 




See NS Package Number 


M14A 


MUD 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) j - -0.5V to + 7.0V 

DC Input Diode Current (Iik) 

V| = -0.5V 

Vi =:Vcc + Q.5V 
rD6)telpMt MoNa^ (V|) 
DC^utput Diode Current (Iqk) 

Vo = -0.5V ' . 

Vo^ Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

(Ice o' Iqnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "{Recommended Operating Conditions" table will define 
the cotKiltkms (w aetual (tovkse t^mtMrn. 

DC Characteristics 



-20 mA 
' +20 mA 
0.5V to Vcc + O-sV 

Oi-aomAj 

— +aamAj- 

-0.5VtoVcc + 0.5V 

±50mA 

± 200 mA 
-65°Cto +150°C 

±100 mA 



Recommended Operating 

:|Sp€mi<iris" 

Siippry Voltagis (V(^ 

LVQ ~ 
Input Voltage (V|) 
Output voltage (Vq) 
Operating Temperature (Ta) 

74LVO 

Minimum Input Edge Rate (AV/At) 
- V|N from 0.8V to 2.0V 



I 

i«.t».- If •'»<l 2.(|v»9^\f? 

OVtoVcc 
OVtoVcc 

-40°Cto+85°C 



125mV/ns 



8.' - 



e.e 



.iHM I i(aHi»j 



Emboli 



0*68 ■ 



Vcc 
(V) 



.t4LVCK)4 



+2rc 



Typ 



74LVQ04 



Ta = 
-40°CtO +85°C 



Guaranteed Limits 



Units 



Colidltlons 



V|H 



Minimum High Level 
Input Voltage 



3.0 



1.5 



2.0 



2.0 



VoUT = 0.1V 

orVcc - 0-1V 



Maximum Low Level 
Input VoFuige' 



3.0 



1.5 



0.8 



0.8 1 



VouT = 0.1V 
or Vcc - 0.1V 



Minimum Higti Level 
Output Voltage 

a.t 



3.0 



2.99 



2.9 



2.9 



'out = -50 (xA 



3.0 



2.58 



-Cj 



.2,48 



•VjN = V|u5»ryj|i| 



Maximum Low Level 
Output Voltage 



3.0 



0.002 



0.1 



3.0 



0.36 



0.44 



lour = 50 fiA 



•V|N = ViLOrViH 



Maximum Input 
Leakage Current 



3.6 



±0.1 



±1.0 



juA 



V,=,yqc^(3ND 



'All outputs kiadeij; thresholds on Input assodatsd with output under test 



.1 



DC Chara^taMrti^xcontinueci) 









74LVQ04 


74LVQ04 






Symbol 


Parameter 


Vcc 

f\t\ 


Ta = 


+ 25°C 


Ta = 
-40°Cto +85°C 


Unlts 


Conditions 








Typ 


Guaranteed Limits 






lOLD 


tMinimum Dynamic 


3.6 






36 


mA 


VoLD = 0.8V Max (Note 1) 


'OHD 


Output Current 


3.6 






3 t- To8S>' V3.0 


mA 


VoHD = 2.0V Min (Notel) 


'cx: 


Maximum Quiescent v 
Supply Current 


' 




2.0 


20.0 


(lA 


V|N = Vcc 
orQND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.8 


1.1 


+ ooVojVBO 


V 




VoLV 


Quiet Output 

Minimum Dynamic Vql 


3.3 


-0.8 


-1.1 


•-■>a± 


V 




V|HD 


Maximum l-iigh Level 
Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


(Notes 2 & 4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.6 


0.8 




V 


(Notes 2 & 4) 



tMaximum test duration 2.0 ms, one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 75n for commercial temperature range Is guaranteed for 74LVQ. 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GNO. 

Note 4: Max number of Data Inpub (n) smittcMng. (n - 1) Inputa aaritcMng OV tottMlh{!l(Myil^MF%ttii^S^'-, ^ . 

0/,hd) f - 1 MHz. ".rj^swcoa -'^^ v::t «■ 



.^<^ e''.\*n*<;,b it boon ^-.s . ixb & : 



AC Electrical Characteristics: See Section 2 for Test Methodoiogy 



Symbol 




Parameter 




it'v..! - 

Vcc 


_ fiLVQ04 


74LVQ04 


Units 


' Ta= +25°C 


Ta = -40°C 
to +85°C 








Mtmd^' 


«L = f»pP 1 


CL = 50pF 








MIn Typ Max 


MIn Max 




tpLH 


ProDAoation Delav 


2.7 


1.5- 5.4 ^ 12.7 


1.0 14.0 










3.3 ±0.3 


i-S *-5 9.0 


1%0 10.0 


ns 


tPHL 


Prnnanatinn Dfilav 




2.7 


1.5 5.4 12.0 


1.0 12.0 












3.3 ±0.3 


1.5 4.5 8.5 


1.0 9.5 


ns 


tOSHL, 
toSLH 


Output to Output Skew* 
Data to Output 


2.7 
3.3 +0.3 


1.0 1.5 
1.0 1.5 


""■'^ 1.5 
1.5 


ns 



'Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outpute of the same device. The specification 
applies to any outputs switching in the same direction, eitiier HIGH to LOW (tosHL) i£Wtb HIGH (tosLH)- Parameter guaranteed by design. 

^ hKO t ds.o 1 o.e ' 

Capacitance 



Symbol 


Parameter 


Typ 


Units 


' ' Conditions 












CiN 


— rnput (Spa^uiee~ ■ 








CpD 
(Note 1) 


Power Dissipation 
Capacitance 


17 


PF 


Vcc = 3-3V 



■t- 



Mil 



Note 1: CpD k meaauted at 10 MHz. 



9MS 



74LVQ08 
Low 

General Description 

/i^f^jLVQOa contains four, 2-jnput AND ^ 



^National 

soittbnoO 



iSeinioonducliq;^^ 



VC ' rojVc.O :. ,.■ ,"■>•<"'<"■' 'to--.--: 

(;,,, IP ■ 'i.r 5>i}o, ■ .-■,1, " 



Feaftires 

. ■ .^ileal for low power/low noise 3.3V applications 
Guaranteed simultaneous switching noise level and 
rjdynamic threshold performance 

■ Guaranteed pin-to-pIn skew AC performance 

■ Guaranteed incident wave switching into 75(1 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: ^0 SooHon 11 
Logic Symbol 



lEEE/lEC 



i: 


— (V, 

— 0, 




eoC' 


— 02 

Jl 




^-.^ 



Connection Diagram ^ * '^'^ 

sslgnn 
EDEC 



Pin Assignment 
for SOIC JEDEC and EIAJ 



0,- 
GND- 



"3 ras 



'02 I 



(?.0 



TL/F/11344-1 



DC 
Si!.-. 



TL/F/1 1344-2 







Pin Names 


Description 








An. Bn 


Inputs 








On 


Outputs 





01 !£) ,a',V - |V 



O.r 1 





SOIC JEDEC 


SOIC EIAJ 


Order Numt>er 


74LVQ08SC 
74LVQ08SCX 


74LVQ08SJ 
74LVCI08SJX 


See NS Padoge Number 


M14A 


M14D 



^r-!9-1^ 



-0.8V to +7.0V 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the Katlonal Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) 
DC Input Diode Cun'ent (I|k) 

V| = -0.5V 

V| = Vcc + 0-5V 
DC Input Voltage (V|) 
DC Output Diode Cun-ent (Iqk) 

Vq = -O.SV ' ■-■<■" 
Vto'*= Vce + 0.5V 

IDC Output Voltage (Vo) 
DC Output Source 
orSini<Gufr6nt(io) 



-20 mA 
+ 20mA 

-0.5V to Vcc + 0.5V 

-20 mA 
+ 20 mA 

-0.5V to Vcc + 0.5V 
- " ±50tflA 



Recommended Operating 
Conditions 

Supply VoHage (VtJpOWOllOOfcif!©^ 

LVQ 2.0V to 3.6V 

Input Voltage (V|) ^ OV toVcc 

Output Voltage (Vo) i ♦ » OVtoycc 

Operating Temperature (Ta) ■ '15^ ■ ^*^-.' J | 

74LVQ -40°Cto+85'C 
Minimum Input Edge Rate (AV/AQ . . 

V|N from 0.8V to 2.0V ' - • - 



'/ns 



DC Vcc or Ground fSiUMit''^'^ AM ■ 



-ere to +i50'C 



(Iqc or Iqnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current ± 100 mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric valuer defined in the "Electrical Characteristics" 
table are not guaranteed at th§_absolute maximum ratings. 
The "Recommeaded Operatiiig CondWons" table wK/doHne 
the conditions for actual devi&Ldp^Mt. 



DC Characteri$»tics 



-1-' 



Symbol 


t 

Paraitietei* ' 


Vcc 
1 (V) 


74LVQ0e 


74LVQ08 


Units 


CondHlans 


Ta = +2S'C 


Ta = 
-40°Cto +85°C 


Typ 


Guaranteed limHs 




Minimum High Level 
input Voltage 


3.0 


1.5 


2.0 


2.0 


V 


VouT = 0.1V 
orVcc-0.iy 


V|L 


Maximum Low Level 
input Voltage 


3.0 


1.5 


0.8 


0.8 


V 


VoUT = 




VOH 


Minimum High Level 
Output VoHage 


3.0 


2.99 


2.9 


2.9 


V 


loUT = ~50 /lA 


3.0 




2.58 


2.48 


V 


•V|N=V|L0rV|H 
'oh = -12inA 


Vol 


Maximum Low Level 
Output Vottage 


3.0 


0.002 


0.1 


0.1 


V 


'out = 50 j*A 


' 3.0 




0.36 


1 

1 0.44 


V 


•V|N = ViLOrViH 
'OL — 12 mA 


■in 


Maximum input 

Leai<age Current 


3.6 




±0.1 


±1.0 




V| = Vcc GND 



'All outputs loaded; thresliolds on input associated with output under test 



GtrM 



isOniul^ istnO 



E <e-i4 



DC Characteristics (Continued) 



1 

Symbol 


PanMwter 


Vcc 
(V) 


74LVQ08 


74LVQ08 


Units 


Condttlons 


Ta = +25°C 


Ta = 

-40°Cto +8rc 


Typ 


Guaranteed Umlts 


'old 


tMlnimum Dynamic 
Output Current 


3.6 












Iqhd 


3.6 






-25 


mA 


VoHD = 2.0V Min (Note 11 


Ice 


Maximum Quiescent 
Supply Current '^ JJ.,, 


3.6 




2.0 


n.^- r.- - - 




V|N-Vcc ,,^VJMT 


VoLP 


liot itr>i it 

Maximum Dynamic Vql 


3.3 


0.4 


0.8 




V 


(I'tUitJa £ oi Of 


»OLV 


Minimum Dynamic Vql 


3.3 


-0.4 


-0.8 




, V- 


inotBS ^ at oJ 

■ ' .'■'>r;T5yi' /art I ' ,y ■ ■ i 


VlHD 


Maximum High Level 
Dynamic Input Voltage 


3.3 


1.8 


2.0 


i ■ 

,-.-1 -.-i'Giiav '■^ 


V 


(Notes2&4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.8 


0.8 




V 


(Notes 2 & 4) 



tMaximum test duration 2jQ [Q9t. 
Note 1: Incident wave swiibHIifg'i 
Note 2: Worst case package. 
Note 3: Max numtier of outputs defined as (n). Delta inputs are driven OV to 3.3V; one output at GND. 
Note 4: Max number of Data, inputs (n) switchiria.' (n - 1) Inputs switching OV Id 3.3V. input-wder-tast 
(V|HD),f-1MHi. ■ 

AC Electrical Characteristics: See Section 2 for Test Methodology 



MkiwasTSOtof eoiiimete la ltampei«lur»tangel8gu«t«iitB ^Olt{ |< H i y 3 Oi^f', 



3.3y to tbo^^hold (V|u]). OV to threshold 





1 






74LVQ08 




74LVQ08 




Symbol 


Parameter 


Vcc 

(V) 




Ta = +25'C 
Cl = 50 pF 




Ta = -40-c 

to +85°C 
Cl = SOpF 


Units 


1 






Min 


Typ 


Max 


Min Max 




tpLH 


PropagatltaOelay 


2.7 
3.3 ±0.3 


1.5 
1.5 


9.0 
7.5 


13.4 
9.5 


1.0 14.0 
1.0 10.0 


ns 


•PHL 


Propagiriion Delay 


2.7 
3.3 ±0.3 


1.5 
1.5 


8.4 
7.0 


12.0 
8.5 


.M.Lfi'3.0 
1.0 9.0 


ns 


tOSHL, 
•OSLH 


Output to Output Skew* 


2.7 

3.3 ±0.3 




1.0 

1 n 


1.5 

1 R 


1.5 

1.5 


ns 









'Skem is defined as the 
applies to any outputs 



Capacitance 



value of the difference tietween the actual propagation delay for any two separate outputs of the same device. The 
In the aama dkaeaon, aW^ HIQH to LQil|(|t^Hl) 0^ LOW to HIGH (tostiO' Parameter gui^^ 



Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 




Vcc = Open 


CpD 

(Note 1) 


Power Dissipation 
Capacitance 


17 

U 


pF 


V^ = 3.3V 



Note 1: CpD is measured at 10 MHz. 



0"" 



9-1S<i -s 



0; &.jJZt >'i^e 



^National 

Afl SemiconductDr 



74LVQ14 

Low Voltage Hex Invemr wltrfSchrtiitt Trigger Input 

General Description ^ — 

The LVQ14 contains six inverter gates each with a Schmitl 
trigger input. They are capable of transforming slowly 
changing input signals into sharply defined, jitter-free output 
signals. In addition, they have a greater noise margin than 
conventional inverters. 



The LVQ14 has hysteresis between the positive-going and 
negative-going input thresholds (typically 1 .OV) which is de- 
termined internally by transistor ratios and is essentially in- 
sensitive to temperature and supply voltage variations. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pin-to-pin sl<ew AC performance 

■ Guaranteed incident wave switching into 75n 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace appiications 

' 



Ordering Code: See Section 1 1 
Logic Symbol 



: VO .(ru..-; 1. "|E^E„gc --''v, .VtE o, VO 9n«=*» gOIC JEDEC and EIAJ ' ""^^ ;* 



c 

e r 



-a. 



at ' 

a.t I e.oi e.e 



Pin Assignment 

EDEC 



^ - 1 



TL/F/1 1345-2 



Pin Names 



On 



Description 



Outputs 



truth Table 








input 


Output 


-■ ■ . ■.w'j i.jQnc 


1 


A 









L 


H 






H 


L 







SOiC JEDEC 


SOIC EiAJ 


Order Number 


74LVQ14SC 
74LVQ14SCX 


74LVQ14SJ 
74LVQ14SJX 


See NS Pacicage Number 


M14A 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) . .-eC^tr*.?^ 
DC Input Diode Current (Iik) ; TJimT 
V, = -0.5V -J ^Mmfi. 

V| = Vcc + 0.5V ■ sc+aomA 

DC Input Voltage (Vi) -0.5V toVgc'+^KsV'^ 



Recommended OimBHim eisHO OG 
Conditions 

Supply Voltage (Vcc) 

JnputVottsge(V|) 
Output Voltage (Vo) 
Operating Temperature (T/0 
74LVQ 



mm 

•V to Vcc 

OVtoVcc 



* -20 mA 



±50 m^^. 



±200 mA| 



DC Output Diode Cun-ent<<pK) 

Vo — 0.5V _r_— 

OeOlitputVDHs%|e(V£d 

DCOutpdtSoifee - A.I 

_jirainkCurrent(lo) i — 

DG Vcc or Gr6und Cun'ent ^ 

(Ice Ignd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current ± 1 00 mA 

Note: The "Absolute Maximum Ratings" are those values 
tieyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "EleoMcal Characteristics'^ 
table are not guaranteed at the absc^tOB maximum raSni^.' 
The "Recommended Operating ConMons" table wUi deSne 
the conditti»»tor aaual device opeMtiBik" •< iwxo't .v. ..'> '.<. ' 

DC Characteristics 



J; Minimum Input Edge Rate (AV/At) 
V|N from 0.8V to 2.0V 
Vcc® 3.0V 

!).C ' 



-40°CtO +85'C 



125mV/ns 



OS 



8E 



Symbol 




Vcc 

(V) 


74LVQ14 


\> «S .7,1 .1 - m iiWKiT'lli 1 

741.VQf4 


1' "iK,^! ""l 


>rfl9?ff3P?5A 


Ta = 


+ 28*0 


Ta = 




t.r J.' 1 : 




Typ 


Guaranteefi Lindtt 






i 




Minimum Hig^Levst^^ 
Output Vqjtagep 


3.0 


2.99 


2.9 


2.9 




V n. 


•toUT = -SQftA 






3 







2.58 


2.48 . ' 


V 


•V|N = ViLOrViH 




















lOH = -12 mA 


Vol ' 


Mttdmum Low Lmel 


3.0 


0.002 


0.1 


0.1 


V 


louT = 50 fiA 




OutpurVORmii 














3 







0.36 




- .-_y^ . 


•V|N = ViLOrViH 














lbL?= 12 mA 7 


l|N 


Maximum Input 

Leakage Current 












3ND 




Maximum Positive 
Threstiold 


3.0 




2.2 


2.2 


V 


Ta = Worst Case 


Vt- 


Minimum Negative 
Threstiold 


3.0 




0.5 


0.5 


V 


Ta = Worst Case 


*AII outputs l( 


nded; thresholds on tnpilt assoo 

\ 


sted with ou 


tput under tetfl 











Symbol 


Pawwuter 


»cc 
(V) 


Ta = +26°C 




Unite 


Condiflons 


Typ 


Guaranteed Limits 


Vh(nnax) 


Maximum Hysteresis 


3.0 




1.2 


1.2 


V 


= Worst Case 


Vh(min) 


Minimum Hysteresis 


3.0 




0.3 


Q.3 ^ 


V 


Ta = Worst Case 


lOLD 


t Minimum Dynamic 
Output Current 


3.6 






qo 


mA 


VoLD = 0.8V Max (Note 1) 


'OHD 


3.6 






-» 




VQHQ £.W mill ^l^iVlO If 


Ice 


Maximum Quiescent 


3.6 




2.0 


^ V u! ti^ V 

20.0 


fiA 


I'jVl '1 Wii^ J '-- — 

V|N = VeeoflSNpi • 


VOLP 


Quiet Output 

Mflyimiifn nvnflmip \/m 

IVICUUI 1 lUI 1 1 vVIIClllllv *[JL 


3.3 


0.9 


1.1 


X-i • 


V 


( ■ 


VOLV 


Quiet Output 

Minimum F^nAmip 

iviii III 1 lui 1 1 L/yiiciiiiK.' OL 


3.3 


-0.8 


-1.1 




V 


(Notes 2, 3) 


VlHD 


Maximum High Level 
Dynamic Input Voltage 


3.3 


1.9 


2.0 




V 


(Notes 2, 4) 


ViLD 


Maximum Low Level 
Oynamic Input Vottaioe 


3.3 


1.3 


2.0 




. V 

' '■ - 


(Mates2,4) 



tMajdmum test ikjntlon 2.0 nn, one output loaded al a tkne. j - ^.v«^ '..j>..., V; vro. > / 

Note 1:liwident wave switehina on transmlaskmilTieswm ' 
Note 2: Worst oes package. 

Nota S: Max nuinlw of outputs deflnsd as (n).[>alaliipuls are driven OV to 3.3V; one output at QND. 831 j&l'idlr ICf'i'.i 



AC E1«ictrical Characteristics: See Section i for Test Methodology 









74LVQ14 


74LVQ14 




SymMi 


Parameter 


Vcc 

(V) 


Ta = +25°C 
Cu = 50 pF 


Ta = -40°Cto +85X 
Cl = 50 pF 


Units 








MIn Typ Mmi 


mm Max 




tpLH 


Propagation Delay 


2.7 

3.3 ±0.3 


1.5 
1.5 


11.4 
9.5 


19.0 
13.5 


1.5 21.0 
1.5 ■ 15.0 




ns 


tpHL 


Propagation Delay 


2.7 
3.3 ±0.3 


1.5 
1.6 


9.0 




16.2 
11.5 


1.5 19.0 
1.5 13.0 




ns 




Output to Output 
Skew* 

Data to Output 


2.7 




1.0 


1.5 


1.5 

'1.5 




tOSHL, 
toSLH 


3.3 ±0.3 




1.5 


ns 



*Sk&M is defined as the absolute value of ttie difference between the actual propagation delay for any two separate outputs of the same device. The specification 
applies to any outputs switching in the same (firection, either HIGH to LOW (tosHi) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 



Capacitance - -vubo/ ^■v.-.-in^. | 



Symbol 


Parameter 


Typ 


Unite 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 


CpD 
(N0tBl) 


Power Dissipation 
Capacitance 


20 


pF 


Vcc = 3.3V 



Note (: Cpo is messured at 10 MHz. 



9-18 



I National 



74LVQ32 

Low VoltagtiQHiii0^R|iut OlHIPiite 



•ete3 los^ubnootnne lonoUaM aiO iostnoa »Malq 
^nonaam^Mie bns yfUMMnrB io1 >notvdli>aKI\90»tO 



ovJ^v 

General DeiiorHltloiT'i^^^ '"un-in.v 



(xii, Jri.jnuO r .j^ 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 

■ Guaranteed pin-to-pin skew AC performance 

■ Guaranteed incident wave switching into 7511 

■ MIL-STO-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: SeeSecHonll 
Logic Symbol 



Ol 2b - 



Am 00 1 J. 



1 Inig 



>* *E^(vw i Connection Diagram^^ " • 



lElE/lEC 



*o— I 

Ho- 



'ibnoO 



i1 



SSDV. I>V 



Pin Asslgnrtient 
for sole JEDEC and EIA J 



i;;>VJi>\ 



o.s 



ii/F/iQaie-i 



A'- 



e 



a I 



53 g 



14 atAoo arti 



-*2 
-0, 



I 



8>S 



es 



-El!' .' 



"■a 



r 



Pin Names 



An, Bn 
On 



Description 



Aji( 



o.r± 



t.0± 



Inputs 
Outputs 



l-iOV 



!aor ^bP'J tu(|lt» fHiw beiaioc«ae Kj'Trt n-^ r^ifvlw^'i! ;twt«oi eJUQit-i H^' 





SOIC JEDEC 


SOIC EIAJ 


Order Nunriier 


74LVCa2SC 
74LVQ32SCX 


74LVQ32SJ 
74LVQ32SJX 


See NS Pacltage Number 


M14A 


M14D 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semlcondtictor Sales 
Office/Distributors for availability and spedfleations. 

Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vq = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vo) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc Of Ground Current 

(Ice or Ignd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 



-O^to +7.0V 

^ -20 mA 
+ 20 mA 
-0.5V to Vcc + 0,SV 

-20mA 
+ 20mA 

-0.5V to to Vcc + 0-5V 

±50mA 

±200mA 
'-65°Cto+150*C 

± 100 mA 



Recommended Operating 

LVQ 2.0V to 3.6V 

Input Voltage (V,) C ? n.\ j |P[1o!Vcc 

Output VoUmqO'o) ^ Is K , jOVJtotVcc 

74LVQ - 40°C to + 85'C 

Minimum Input Edge Rate (^V/ At) . 



IZSmV/ns 



Note: The "Absolute Maximum Ratings" are tliose values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these KmHs. The 
parametric values defined in the "Electrical Chaactertetlcs" 
table are not guaranteed at the absolute maximum mUngs. 
The "Recomnfiended Ogerating Conditions" table wHdeSne 
the conditions for actual device operation. 

DC Characteristics 



-of 



Parameter 



Vcc 
(V) 



74LVQ32 



Ta = +arc 



Typ 



7«.VQ92 



Ta = 
-40^010 +85°C 



Unite 



Comfltloita 



V|H 



Minimum High Level 
Input Voltage 



3.0 



1.5 



2.0 



2.0 



VouT = 0.1V 
or Vcc - 0-1 V 



Maximum Low Level 
Input Voltage 



3.0 



1.5 



0.8 



0.8 



VouT = 0.1V 
or Vcc - 0.1V 



VOH 



Minimum High Level 
Output Voltage 



3.0 



2.99 



2.9 



2.9 



•out = -50;jiA 



3.0 



2.58 



2.48 



♦V|N = ViLOfViH 

'oh = -12 mA 



Vol 



Maximum Low Level 
Output Voltage; - 



3.0 



0.002 



0.1 



0.1 



Iqut = so ^ 



3.0 



0.36 



' 0.44 



*ViN = V|LorV|H 
loL = 12inA 



■in 



Maximum Input 
Leakage Current 



3.6 



±0.1 



±1.0 



V| = VCC.QND 



*AII outputs loaded; thresholds on input associated with output under test 
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Syiniiol 


Psramotttr 


Vcc 
(V) 


T» = 

■A 


+ 25°C 


Ta = 

-40°CtO +85°C 


Units 


Conditions 








Typ 


Guaranteed Limits 




IqldI 


tMinimum Dynamic 


3.6 








mA 


VoLD = 0.8V Max (Note 1) 


lOHD 


Output Current 


3.6 






-25 - 


mA 


VoHD = 2.0V MiEl/^teil). 


Ice 


Maximum Quiescent 
Supply Current 


3.6 




2.0 


20.0 


fiA 


V|N = Vcc 
or GND 


Vouj 


Quiet Output 


3^ 


0.5 


0.8 




V 


(Notes 2 & 3) 


VOLV 


QtdetOutpMt 
Minimum Dynamic Vql 


3.3 


-0.5 


— 0.8 




V 


(Notes 2 & 3) 


VlHD 


Maximum High Level 
Dynamic Input Voltage 


3.3 


1.9 


2.0 




V 


(Notes 2 & 4) 


1 

Vilb! . 


Maximum Low Level 
Dynamlclnput Voltage „ 


3.3 

■■ - ^ ' - 


1.8 


0.8 




V 


(Notes 2 & 4) 



tMrndmum tegl durallMi 24) mSjiWaopdltiM IniKlilll al»»wi' , 'v%t''T«uO K 

Not* 1: Incident wave switching y itH» i l i M i iM ipo<»>«»llfe l nil *ill « n B iW :>»*fea^5n for comraieial tarapeniiiire rang* Is guaranteed (or 74LVa 
Not*2:Wbrs>«ass<j)acksafi- i. - ao< : oi; C)A>9 -^ija-C'. 3- JtM u 
Not* 3: Max number of outputs dallned as (14. D«n«M)in**>NI^^ 

Not* 4: Max minibar o^e«ta lnpiitS'(n)^-swilcMng. (H — IHnpnIs s mte Wn g' 8 V^e-a .3». li i |iul - u ii d *( «< s »l s wile h ing : aaVte tl<mrinid-<Viu}), OV to DnahoM — 

(ViHp). f - 1 MHz. 



AC Electric^ CImracteristics: See Section 2 for Test Methodology 
1 j nooaan/i'O'f 1 — — 



Symbol 



Parameter 



Vcc 
(V) 



74LVQ32 



Ta= +2rc 

Cl = SOpF 



MIn 



Max 



74LVQ32 



Ta= -4«rc 
to +8rc 

Cl = so pF 



Units 



Min 



Max 



tPLH 



Propagation Delay 



2.7 
3.3 ±0.3 



1.5 
1.5 



7.0 



12.7 
9.0 



1.5 
1.5 



14.0 
10.0 



tpHL 



Propagation Delay 



2.7 
3.3 ±0.3 



1.5 

r.s 



8.4 
7.0 



12.0 
8.5 



1.0 
1.5 



13.0 
9.0 



lOSHL, 
>OSLH 



Output to Output Sfcew* 



2.7 
3.3 ±0.3 



1.0 
1.0 



1.5 
1.5 



1.5 
1.5 



'Skew is defined as the absolute value of Ihe difference between the actual propagation delay for any two separate outputs of the same device. The specification 
applies to any outputs switching In the same direction, eith^.iiKIHta U3W (tosHL) or LOW to HIGH (tosuf)' Pafameter guaranteed l>y design^' 



Capacitance 



Symbol 


Parameter 


Typ 


Unite 


(k>nditlons 


C|N 


Input Capacitance 




pF 


Vcc = Open 




CpD 
(Note 1) 


Power Dissipation , 
Capacitance 






ycer 3.3V 


Moll 


1: CpD Is msaiura 


dMIOMHz. [_ 
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^National 

Arifl Semiconductor 



74LVQ74 

Low Voltage Dual D-Ty|^ Positive 
fdge^riggered Flip^lopi \ 



-Cseneral Description 

The LVQ74 is a dual D-type flip-flop with Asynchronous 
Clear and Set inputs and complementaty (Q, Q). ouj^xits. 
Information at |hejripuj i^transferred to the outputs on the 
positive edge of the dock pulse. Clock triggering occurs at a 

voltage level of the dock pulse and is not directly related to 
the transition time of the positive-going pulse. After the 
Clock Pulse input threshold voltage has been passed, the 
Data input is locked out and information present will not be 
transferred to the outputs until the next rising edge of the 
Clock PuloS'tnput' 



Asynchronous Inputs: 
LOW input to 5d (Set) sets Q to HIGH level 
LOW input to Cd (Clear) sets Q to LOW level 
Clear and Set are independent of dock 
Simultaneous LOW ^i^and Sq maMMibOtH Q and S 
HIGH ' ' 'i 

Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and dy- 
namic threshold performance 

■ Guaranteed pin-to-pin skew AC performance 

■ Guaranteed incident wave switching into 75(1 

m MiL-STD-883 54AC products are available for Military/ 
Aera^tace appllcations ' ' ^ 



Ordering Code: seesectionii 
Logic Symbois 



DcJijfc vt.'oM J • AT 10, \ no.»eS 792 '.t. 



.•l"U 



lEEE/lEC 



%1 



7^ 



^2 



<ij2 

T 



CP, — p-c, 

CPj- 
_Dj- 



—a. 

■Q, 
I— «2 



Connection Diagram 



Pin Assignment 
for SOIC JEDEC and EIAJ 

TIT" 



.•2 




TL/F/1 1347-4 



Pin Names 



Di, Da 
CPi.CPa 

Cdi, Cd2 

1di.5d2 



Description 



Data Inputs 
Clock Pulse Inputs 
Direct Clear Inputs 
Direct Set l.npute ^ 
Outputs 





SOKJEOEC 


80ICEIAJ 


Order Number 


74LVQ74SC 
74LVQ74SCX 


74LVQ74SJ 
74LVQ74SJX 


See NS Package Number 


M14A 


M140 



9-22 



Truth TablgiWSfiim^ 



'a 



Inputs 


Outputs 


Sd 


5d 


CP 


D 


Q 




L 


H 


X 


X 


H 


L 


H 


L 


X 


X 


L 


H 


L 


L 


X 


X 


H 


H 


H 


H 




H 


H 


L 


H 


H 




L 


L 


H 


... hi. : 


H 


L 


X 


Qo 


So 



! t tA' 0)01 Ye 



'"a U^i^t VO. 



I 



L = LOW Voltage Level 
X = Immaterial 

= LOW-to-HIGH Clock Tramltton 




Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
pteaae contact the National Semiconductor SalM 
Office/Distributors for avalMilHty and specifications. ' 



Supply Voltage (Vcc) 

DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Cunrent (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Cun-ent (Iq) 
DC Vcc <»' Ground Cunent 

(IccotIqnd) 
Storage Temperature (Tstq) 
DC Latch-Up Source or 
Sink Current 



H 



-jC^to +7.0V 
H 



Recommended QpemtbigUfb « .ii^ 
Conditions 

Supply Voltage (Vqc) 
LVQ 



-20 mA 
+ 20mA 

-6.5V to Vcc + 0-5V 

— ^ -20 mA 
+ 20mA 
-0.5VtOtoVoG + 0.5V 

;(ajl.'> 10 noiMBWlT HQ 



Input Voltage (V|) 
Output Voltage (V(^ 
Operating Temiterciture (T/O 
74LVQ 

Minimum Input Edge Rate (AV/AQ 
ViN 1iromp.8Vtol2.0V 

vcc®MyH . 



2.0V to 3.6V 
OVto Vcc 
OVtoVcc 

-40'CtO +85°C 



125mV/ns 



±200 mA 
-65-0 to +150°C 

±100'mA 

Note: The "Absolut Maximum Ratings" are those values 
beyond which the safety~<ff the device capnot be guaran- ~ 
/tserf. 7A» d ev UB'sKbuld not be operated at these limits. The 
parametric values detlnad in the ''Electrical Characteritics" 
table are not guaranteed the absolute, maximum ratings. 
The "ReeoitmendaiiOpefatIng Condittons" table will define 
the oondUions for a^Oaf device aperaHon. 

DC Characteristios r- 





Parameter 


Vcc 


74LVQ74 


74LVQ74 


Unite 


Conditions 


Ta = ■ 25 C 


Ta = 




(V) 


to T 85 C 






Typ 


Guaranteed Limits 






V|H 


Minimum High Level 


3.0 


1.5 


2.0 






W0UT'= 0.1V 
orVcc-0.1V 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 


0.8 


OA 


V 


VouT = 0.1V 
orVcc-0.1V 


VOH 


Minimum High Level 
Output Vdtage 


3.0 


2.99 


2.9 


2.9 


V 


'out = ~50 ixA 


3.0 




2.S8 


2.48 


V 


•V|N = ViLOrViH 
lOH = -12 mA 


Vol 


Maximum Low Level 
Output Voltage 


3.0 


0.002 


0.1 


0.1 


V 


'out = so /iA 


3.0 




0.36 


0.44 


V 


*V|N = ViLOrViH 
lOL = 12 mA 


■in 


Majdmum Input 
Leakage Current 


3.6 




±0.1 


±1.0 




V| = Vcc. GND 



*A« oulixits loaded: thnahoWs on Input asaecliM with output under teat 
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DC Characteristics (Continued) : s.^.j . jv. .. . 









74LVQ74 


74LVQ74 




■■ T 




Parameter 


Vcc 

(V) 


'A 


+ 25°C 


Ta = 

-40°C to +85°C 


Units 


Conditions 








Typ 


Guaranteed Limits 




1 


lOLD 


1 nnliHiiiuiil uynaiTiK; 


O.D 






36 


mA 


\/m n = AV May INntA 1) 
VQLQ — u.ov mew |ivuw. ^ ~ 


lOHD 


Output Curent 


3.6 






-25 


mA 


VoHD = 2.0V Min (Note 1) 


















Ice 


Maximum Quiescent 
Supply Current 


3.6 




2.0 


20i0 wo 




V|[\j = Vcc 
orGND 


















VOLP 


Quiet Output 

MaAiinurn uynamitf vql 


3.3 


0.2 


0.8 




V 


(NcitBs2and3) ~~ 
















(Notes 2iani^^ 




"TQulet Output 
Minimum Dynamic Vql 


3.3 


-0.2 


-0.8 


1 — — 


V 


















V|HD 


Maximum Higti Level 

Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


(Notes 2 and 4) " 


V|LD 


Maximum Low Level 


3.3 

■-ri. . 


t.6 

■.It., 


^ - 

itl 




V — 


-^Notas^nd4). 




Dynamic Input Vbltj^ ' 


.TfV > -1 



tMadimim test duration 2.0 ms, one output loaded at a time. i j ',>:!,'>,■, > 

Note 1: Incident wne swHching on Ir ensi Tii stl on lines with i i i ni e da ii Le e arfairi^ TSlHor cmnmweial Iwnje i alu e la ngeis gueieitleed loi 74LVQ. 

llaM2:W<ntcns|iacl<(W« ■ J"- ' , | I iC'Isqii.^a uw.. -^ i.; 

Note S: titax numker of outijtedellned as Inl. Data Incuts i»ie(lttwn()Vte3.8y; one ouliirt saf^f- .- f asO • ( ' ; ''1 ! 

Note 4: Max nurnlier of Data Inputs (n) smMilng. (n - 1) inputs swttctiing OV to 3.3V. Inputwida^aat awNcMng: ^ ^Ml>0IIS'&MmiJ!'ili ^iS'ftl^ 
(ViHD, 1 = 1 Mm. 



AC Electrical Characteristics: see section 2 tor Test Methodology 









74.VQ74 


74LVQ74 




Symbol 


Parameter 


Vcc 
(V) 


Ta = +25°C 
Cl = 50 pF 


Ta = -40-c 

to +85°C 
Cl = 50 pF 


Units 








Min 


Typ 


Max 


Min HHax 




'max 


Maximum Clock 

Frequency 


2.7 

3.3 ±0.3 


50 

100 


100 

125 




40 

95 


MHz 


tpLH 


Propagation Delay 
QjnOr^toQn 


2.7 
3.3 ± 0.3 


3.5 
3.5 


9.6 
8.0 


16.9 
12.0 


3.5 
2.5 


19.0 
13.0 


ns 


tpHL 


Propagation Delay 
Con or Son to Qn 


2.7 
3.3 ±0.3 


4.0 
4.0 


12.6 
10.5 


16.9 
12.0 


3.5 
3.5 


19.0 
13.5 


ns 


tPLH 


Propagation Delay 
CPntoQnOrQn 


2.7 
3.3 ±0.3 


4.5 
4.5 


9.6 
8.0 


19.0 
13.5 


4.0 
4.0 


23.0 
16.0 


ns 


tpHL 


Propagation Delay 

CPntoQn orQn 


2.7 

3.3 ±0.3 


3.5 
3.5 


9.6 

8.0 


19.7 
14.0 


3.5 

3.5 


21.0 

14.5 


ns 


tOSHL. 
tOSLH 


Output to Output Skew* 
Data to Output 


2.7 
3.3 ±0.3 




1.0 
1.0 


1.5 
1.5 


1.5 
1.5 


ns 



'Skew Is dannad as the alMoluta value of tlie dMsience between the aelual prepagali^ 
applsa to any outputs sMIIehIng h the sam dbwabn. eMwr Hicm to U9W eos^ 



AC Operating Requirements: See Section 2 for Test Methodology 












74LVQ74 


74LVQ74 




Symbol' 




Parameter 


Vcc 
(V) 




Ta - 
Cl = 


+ 25X 

50 pip' 


Ta = -40»C 
to +85°C 


Units 










Cl 


SOpF 






























Typ 


Guaranteed Mlnln^m,, , 






















. . Set-up Time, HiGH or LOW 


2.7 
3.3 ±0.3 




1.8 
1.5 


5.0 
4.0 




ft R 
D.O 

4.5 


ns 












tH 


Hold Time, HIGH ortOW 
DntoCPn 


2.7 
3 3 ±0 3 




— 2.4 
-2.0 


0.5 
0.5 




0.5 
0.5 


ns 










iw 


ryse Width 


2.7 

3.3 +0.3 




3.6 

3.0 


7.0 

5.5 




10.0 
7.0 


ns 












Vec 


Recovery Time 


2.7 

--3;»^±0.3 




3.0 
-2.5 












ns 


















1 


j 


: J.-L 


t 

1 - • 1 
— 








Capacitance 


















Symbol 


Paramater 


Typ 


UniU 


Conditions ^ 








C|N 


Input Capacitance 


4.5 


PF 










(Note 1) 


Power Dissipation 
Capacitance 


25 


pF 


Vcc = 3.3V 


O.Ht( a-. 1-* 


: 

J M r eti!* 


























f 






^ 


U 


OS - j3 J '^^ " 




1 


n i 
















































0,£ ( 


. • ■ r 


( R 














i 


( , p- 








































' 1 : 


C V i *i - ' * 


^ c 
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74LVQ86 

Low Voltag%iMiillNiWt 

General De^ffptlon ^ 

Tt^ p/QB6 oontttf ns (our, 2-iti^ 



. ii ( -,--tu-J -.boO i"<qf!l 00 

If ive-OR Qate , f ■% : ;^ 

ve.o - 



F<^tlires 



aM v^eal for low power/low noise 3.3V applications 
AW iSuarantieed simultaneous switching, noise level and 
va.o«i^aijiic,:^{ia8holcl performance 
■ Guaianteed pin-to-pin sl<ew AC performance 
/^ufiranteed incident wave switcliing into 75n 
m MIL-STD-883 54AC Products are available for Military/ 
,/Verospace applMiens 



Ordering Code: see see^ n 
Logic Symbol 



10 saiu.j ! 



lEEE/lEC 



ComifiNBtlon Diagram 



Pin Assignment for 
SOiCJEDECandEIAJ 



So — 


^1 


— Ob 


^ — 




— 0, 


B,— 




Aj — 
02 — 


r -i-BK + ft 


— 02 1 


As — 
% 







TL/F/1«IS-1 



13.S 




TUF/11S48-2 



Ah 



i-.o 



nnNidnes 



A0-A3 
B0-B3 
. O0-O3 



:IlaB«ipfion 



InSuts 





SOiCJEDEC 


SOIC EIAJ 


Order Number 


74LVQ86SC 
74LVQ86SCX 


74LVQ8eSJ 
74LVQ86SJX 


See NSFad»o Number 


M14A 


IM14D 



ouppiy voiiage (VccJ 

DC Input Diode Current (I|k) 

V|=-0.5V -V,-,*) 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
OC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc Of Ground Current 

(Ice or Iqnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 



-CSV to +7.0V 



" O'**'/ -20 mA 
" +20 mA 

-0.5VtoVGc + 0.5V 



-20 mA 
+ 20mA 

-0.5V to Vcc + 0.5V 
±50mA 
±200 mA 

-epcto+istrc 

± 100 mA 



Input Voltage (V|) 
Output Voltage (Vo) 
Operating Temperature (Ta) 
74LVQ 

Minimum Input Edge ^ate. (A V/At^ , 



f.uv ra a.ov 
OV^Vcc 

-40°Cto +85°C 



12SrmV/ns 



Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Charactwistics" 
table are not guaranteed at the absolute maximum mSngs. 
The "Recomrrmnd otI G jim m U n g Conditions'' UMew0eMkie 
the conditions for actuialilevbe operation. 

DC Characteristics 



i- :. 









74LVCW6 


y«kam 






Symbol 


Parameter 


Vcc 

(V) 


Ta = 


2rc 


-wctcjj-arc 


units 


Conditions 








Typ 


Guaranteed Umlts 






YlH , . 


MirmunTFtlgli Level" 
Input Voltage 


3.0 


1.5 




2.0 


V 


VouT = 0.1V 
orVcc-0.1V 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 


0.8 


0.6 


V 


VouT = 0-1V 

or Vcc - 0.1V 


VOH 


MNmum High Level 


3.0 


2.99 


2.9 


2.9 


V 


'our = -50 |iiA 




Output Vottage 


3.0 




2.58 


2.48 


V 


•V|N = ViLOrViH 

loH = -12 mA 


















Vol 


Maximum Low Level 


3.0 


0.002 


u. i 


L' i 




louT " 50 fiA 




Output Voltage 


3.0 




0.36 


0.44 




*V|N = ViLOrViH 
Iql = 12 mA 




Maximum Input 


3.6 




±0.1 






V| = Vcc. GND 




Leakage Cun'ent 









'All outputs loaded; thresholds on input associated with output under test 
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DC Characteristics (Continued) 



Symbol 


Parameter 


Vcc 

(V) 


74LVQ86 


74LVQ86 


Units 


Conditions 


Ta = 25°C 


-40°Cto +85°C 


Typ 


Guaranteed LImm 


'old 


i*Minimijm nunsimip 

\ IVIII III 1 ILII 1 1 y 1 ivL1 1 llw 

Output Current 


3.6 






'36' ' -^^^ 






lOHD 


3.6 






-25 


mA 


VoHD = 2.0V Min (Note 1) 


lex; j 


Maximurj^Q^iesg^t 


3.6 




2.0 




. 


V|N = Vcc SND 

Al.^liiin '-.'!-■ ''P.I-'.T r-rj 


VOLR 


Quiet Output 
Maximum Dyrt^imic Vol 


3.3 


0.5 


0.8 




V 


(Notes 2, 3) 


Vqlv 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.5 


-0.8 




V 


(N0tes2, ^ 


V|HD 














(Notes 2, 4) 

^ .:yf;hal>-»i> 


MSKimum High tevet- 
Dynamic Input Voltage 


3.3 


1.8 


2.0 




V 


ViLD 


Maximum Low Level 
DynamhrtW9^8iii«^ < 






0.8 




V 


(Notes 2, 4) 



< 

Q 



tMa)bmum test duration 20 ms, one output loaded at a time. 

Now 1: Incident wove switching on transmission lines witti impedances as lew as 750 for cooimeraialtsftipsrature Tangs Is gutffarttesd for 74LVQ. 
Note 2: Worst case package. 

Not^ 3: Ms( number of outputs deflDjd as (n). Data Iqputs are driven OV to 3.3V; one output at SND. 
Notd 4: Max number cX [)B^Jag|tt (!d.#ltchin9;, l^n^ IKInputs switching OV to 3,3V. Input-under-ti 
(ViiAf = 1 MHz. VtlLfCr^l ' 1 

AC Electrical iSdracterlstics: See Section 2 for Test Methodology 



3.3V & threshold (V||.d), OV to threshold 



Symbol 




; vcc(v) 


74Ly<>86 


74LVQ8II 


Unite 


Ta = + 25°C 
Cl = 50 pF 


. , ta= -4rc 
' to +8rc' 

Cl = 50 pF 


MIn Typ Max 


Min Max 


tpLI 




Propagation Delay 


,.,2./'^'''" 
3.3 ±0.3 


2.0 6.0 11.5 


1.5 18.0 
1.5 12.5 


ns 


tpH 


L 


Propagation Delay 


2.7 
3.3 ±0.3 


2.0 7.8 16.2 
2.0 6.5 11.5 


1.5 18.0 
1.5 12.S 


ns 


tO^L. 
toSLH 


Output to Output Sl(ew* 


2.7 

3.3 ±0.3 


1.0 . , .1> , 

1.0 _ ^ 




ns 



*Skews defined as the absolute value of the difference between flie actual propagation delay for any two separate outputs of the same de^rice. tile 
applies to any outpute switching in the same direction, eittier HIGH tp. LOW (tosHi) t^OW to HIGH Qoslh)- Parameter guarante«l by design. 



Capacitance ' 








Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 


CpD 

(Note 1) 


Power Dissipation Capacitance 


23 


pF 


Vqg. J 3,3,\f,: . 



Note 1: CpD Is measiJFed at 10 MHz. 



A*; 1.1 I -fl'i'i'.'i !.3t.-:;.«)?! irii'i .y.* J 



> 



S3 National 

dfifl Semiconductor 



1 ).<imi>in'^ 



74LVQ125 

Low Voltage Quad BufifprAvlKh tRI«St ATE® Oujtpute^ 



General Description — '\ 

The LVQ125 contains four independent non-invartiag buff- 
ers with TRI-STATE outputs.. . ,.. ^ 



>ntr,-v.,.j tuq,-. 

Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pin-to-pIn skew AC performance 

■ Guaranteed incident wave switching into 75n 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: See Section 1 1 
Logic Symboi 



OS ) o I 



soBlioV tut.n' lirnepv 



Connection Diagram 



lEEE/lEC 



Pin Assignment for 
SOICJEDECandEIAJ 



»0' 
=3—1 



ra« •.-'-.ohluw:. .ve.e o) i)nl»la»i«(V <,iu^iiij(l__l 



— Ol 



TIT 



5^ 

I lU. -- 



KtM 








0.61 ■-. . ; 
;?!r s.T i 


/pfiri Names 


Description 




c.rIn,B„ : 


Inputs 




6: 1 , 




Outpids 





TL/F/t1S«-2 



i5.r 



c f ..If 

Truth Table 



O.r 



//eijS tuqtiiO ot ;uC)}uO 



inputs 


Output 




An Bp 


On 




L L 


L 
H 

Z . 


- .in 


L H 
H X 




H = HISH Voltagia L^l 






L = LOW Voltage Level 
Z = HIGH Impedance 
X f Ininutefial 









SOiC JEDEC 


SOIC EIAJ 


Order Number 


74LVQ125SC 
74LVQ12SSCX 


74LVQ125SJ 
74LVQ125SJX 


See NS Package Number 


M14A 


M140 



please contact the Na|h>nai Semiconductor Sales 
Offlce/Distributors for avallabpity and spedflMMona. 



Supply Voltage (Vcc) 
DC Input Diode Current (Iik) 

V| = -0.5V 

V| = Vcc + 0.5V 
DCInput Voltage (V|) 
DC Output Diode Current (Iqk) 

Vq = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vo) 

dC Output ,,,,,, 

or Sink Current (Ic^" ' 
■ee Vcc w-Sround-eurrent 1 — 

(Iccorltiliifir^ ' 
Storage Temperature (Tstg) 
DC Latch-Up Source or 
Sink Current 

Note 1 : The "Absolute Maximum Ratings" are those values 
beyond wNch the seiefy of the device cannot tm-gvmn'r 
teed. The device should not be operated at the^ limits. The 
parametric values defined In the "Electrical Characterises" 
table are not guaranteed at the absolute maximum rapngs. 
The "Recorrmwnded dp»aUng CofidUiana" ts^ tuMd^m 
ttte comMona for actual device ^lemDm 



-0.5Vto+7.0V 

-20 mA 
+ 20mA 

-0.5«Jenfcc-±fl-S!Ki. 

-20 mA 
+ 20mA 

-0.5V to to Vcc + 0.6V 

i 

±SOmA 

±200mA, 
— ! — ^asfCto ^--isoecj 



wa a^aa «■ wa 

Supply Voltage (Vcc) 

LVQ 
Input Voltage (V|) 
Output Voltage (Vo) 
Operating Temperature (Ta) 

74LVQ 

Minimum Input Edge Rate (AV/At) 
V|N from 0.9V lbc2.oy 
Vcc«-*OVi !— — - 



2.0V to 3.6V 
OVtoVcc 
OVtoVcc 

-40»CtO+85°C 



125mV/ns 



± 100 mA 




DC-Characteristics 



.Kil:,utj,%sfi: ■ ;-9 



T 







Parameter 




Vcc 
(V) 




74LVQ125 


Units 




>A = 


,'+2rc 


Ta = 

-4irteto+8rc 






Typ 


Gua 


•antead UmltS; 


V|H 


Minimum l-ligh Level 
Input Voitage 


3.0 


1.5 


2.0 


2.0 


V 


Vqut = 0.1V 
or Vcc - 0.1V 




Maximum Low Level 
Input Voltage 




3.0 


1.5 


0.8 


0.6 


V 


VouT = 0.1V 
orVcc - 0.1V 


VOH 


Minimum High Level 
e#utVoitatia' 


3.0 


2.99 


2.9 


2.9 


V 


tour = -sOfiiA 












•V|N = V|L0rV|H 




' ' .^^ ^ ■ ! 


3.0 




2.58 


.,'2.48 


V 


lOH = -12 mA 




Maximum Low Level 
Output Voltas^ ^ 




3.0 


0.002 


0.1 


0.1 


V 


'out = 50 jiA 






3.0 




0.36 


:■ " t 8,44 1 


V 


•V|N = V,L0rV,H 
lOL = 12 mA 


















Maximum Input 


3.6 




±0.1 


±1.0 




V| = Vcc. GND 




Leakeige Curreift 














loz 


Maximum TRI-STATE 










(xA 


V,(OE) = V|L,V|H 




Leakage Current 


3.6 




±0.25 


±2.5 


V| = Vcc, GND 
..Vo = Vcc.GND 



'All outputs loadMt ttWMlwtds on InpHit aBsactatMl wMi ou^ undw t*st. 
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DC Char 



„(Cominued) 



symbpi 


ParanMter 


Vcc 
(V) 


74LVQ12S 


74LVQ125 


Units 


Conditions 


Ta = + 25°C 


Ta = 
-40°Cto +85°C 


Typ 


Guaranteed Limits 


>0L0 


tMinimum Dynamic 
Output Current 


3.6 






36 


mA 


vqlD " . ..HI (Note 1) 




3.6 






. ',n + ^-^iv? r. 


mA 


VoHD = 2.QY,Min,(.Not» 1) 


Ice 


Maximum Qulesci^ '' 
. Supply Cunent 


l\'AS ■. 




4.0 


40.0 

. OS 




Vit* = Vcc 
orGND 


VOLP 


Quiet Output 
Maximum Dynamic Vol 


3.3 


0.6 


1.0 


- 1 -; !- 


V 


(Nottt'atnd^ J 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.6 


-1.0 


oa* 


V 




V|HD 


Maximum IHigh Level 
Dynamic Input Voltage 


3.3 


1.7 


2.0 


oos + 


V 


^iU — ^ 

(Notes 2 and 4) 


ViLD 


Maximum Low Level 
[}ynamic Input Voltage 


3.3 


1.5 


0.8 




V 


(Notes 2 and 4) 



as low as 75n for commercial temperature range Is guaranteed for 74LVQ. 



tUaximum test duration 2.0 ms, one output toaded at a time. 
Note 1: Incident wave switching on tnmmlMtaR IMS « 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 

Note -fc Max number of Data Infwts (n) switctfiing. (n - 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|lo), OV to threshold 

AC Electrical Characteristics: See Section 2 for Test Methodology 



















1 ' 


r-. . .;»', 

Vcc 
(V) 






74LVQ125 




Ta = +2S°C 
Cl = 50pF 




Ta = -40-c 

to+85"C , 
Ct=50pF 1 






MIn Typ Max 


MIn Max 




Propagation Delay 
Data to Output 


2.7 
3.3 ±0.3 


1.0 7.8 12.7 
1.0 6.5 9.0 




1.0 14.0 
1.0 10.0 


ns 


tpHL 


Propagation Delay 
Data to Output 


2.7 
3.3 ±0.3 


1.0 7.8 12.7 
1.0 6.5 9.0 




1.0 14.0 
1.0 10.0 


ns 


tpZH 


Output Enable Time 


2.7 


1.0 7.2 14.8 




1.0 16.0 


ns 






3.3 ±0.3 


1.0 6.0 10.5 




1.0 11.0 


tpZL 


Output Enable Time 


2.7 


1.0 9.0 14.0 


1.0 16.0 


ns 






3.3 ±0.3 


1.0 7.5 10.0 


1.0 11.0 














1.P„ , . , . ,15.0, 
1.0" 10.5 




tPHZ 


Output Disable Time 


2.7 
3,3 ±0.3 


1.0 9.0 14.0 
1.0 7.5 10.0 




ns 




Output Disable Time 






1.0- 16.5 
1.0' ' 11.5 






2.7 
3.3 ±0.3 


1.0 -t"*0 * 14.8 
1.0 , 7.5 10.5 


ns 


tOSHL, 
tOSLH 


Output to Output Skew* 
Data to Output 


2.7 
3.3 ±0.3 


1— 1.0 1.5 


1.5 




1.0 1.5 


1.5 


ns 



^iiS/'^my^M9.1»^BI^?^^*^ in th e $yne d irection, eit her HIGH tq LOW ija ^ or. L OW to H IGH (faa m). PgtMMter fl 



9(98 



— r 

capacitance 



Symbol 



CpD 
(Note 1) 



Parameter 



Input Capacitance 



Power Dissipation 
Capadtance 



Typ 



4.5 



34 



Units 



pF 



PF 





Condltloqe 



Vcc = Open 



Vcc = 3.3V 



hne: le .*t as ra-i Hrtid.- 



ylinumml 023 pnurfi.nifn S'* » 
'.'■I'.'.disqso ;:r)ixei(tl!iti<::sa a 
not!:isqxe (lose id elds'i* tiKjni -jlyiJkiM ■ 
atuqfut) svieutoxa yiisiiti.m WOJ svttoA ■ 
Vyia-li.-.l iildr.lisva ei6 aoubcno r.,v-.; e&e-QTS-JIM e 



: ,i. U.S. :>(o? 



"A 



-owa 



13: 



.1-:; 



f r noBofe? .see 



ill, 



f r Y V r 











9\^f:;ni >!rier 3 










1 

1 S]J_ 0^ 



'..''■r'A'r ".' i^-^ 

XL."-!.. ■ QV , 
GdrM 



c- 1.:-.- 



_£:i.:.:.:^._:" i 
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Ol 



^National 



74LVQ138 j 
Low Voltagel-of^8lleG€>d^7l7emulirptexe^^ 



General Description 

The LVQ138 is a high-speed 1-of-8 decoder/demultiplexer. 
This device is ideally suited for high-speed bipolar memory 
chip select address decoding. The multiple input enables 
allow parallel expansion to a 1-of-24 decoder using just 
three LVQ138 device or a 1-of-32 decocler using four 
LVQ138 devices and one inverter. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity 

■ Guaranteed incident wave switching into 7^ 

■ 4 kV minimum ESD immunity 

■ Demultiplexing capability 

■ Multiple input enable for each expansion 

■ Active LOW mutually exclusive outputs 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: See Section 1 1 
Logic Symbols 



Connection Diagram 



I I I 



*0 A, 



°0 °1 Pz °3 °4 °5 «6 °7 
???????? 



lEEE/lEC 





mn/oct 


1 




1 


2 






2 


4 






J 


* 


4 




5 




EN 

6 




7 



Pin Assignment 
for SOIC JEDEC and EIAJ 















*o- 


1 


16 


-Vcc 


^ 0, 


*f- 


2 


15 


-Oo 


°2 


*2- 


3 


14 


-0, 


Oj 


E|- 


i 


15 


-Oj 




E2- 


5 


12 


-O3 


05 


E3- 


6 


1 1 


-O4 




O7- 


7 


10 


-05 




6ND- 


8 


9 


-06 


TUF/1 1360-4 






TL/F/11350- 



PinNamM 


Description 


Ao-Ag 


Address Inputs 


E1-E2 


Enable Inputs 


E3 


Enable Input 


S0-O7 


Outputs 





SOiC JEDEC 


SOiC EiAJ 


Order Number 


74LVQ138SC 

74LVQ138SCX 


74LVQ138SJ 

74LVQ138SJX 


See NS Pacltage Number 


M16A 


M16D 



9-34. 



Functional Description 

The LVQ138 high-speed 1-of-8 decoder/demultiplexer ac- 
cepts three binary weighted Inputs (Aq, Ai, A2) and, when 
enabled, provides eight mutuaiiy exciusive active-LOW out- 
puts (C0-C7). The LyQ138 features three Enable inputs, 
two active-LOW (Ei, E2) an^ one active-HIGH (E3). Ail out- 
puts will be HIGH unless Et and Eg are LOW and E3 is 
HI@H. Thi« multiple enabtefunotion allows easy paraitel 

Truth Table 



pansion of the device to a 1 -of-32 (5 lines to 32 lines) de- 
coder with just four LVQ1 38 devices and one inverter (see 
Figure 1). The LVQ138 can be used as an 8-output demulti- 
plexer by using one of the active LOW Enable inputs as the 
data input and the other Enable inputs as strobes. The En- 
able Inputs which are not used must be permanently tied to 
aM^§8te a<*«-HI@H er acHwe^LOW state. 



Inputs 



H = HIGH Voltage Level 
L - LOW Voltage Level 
X = InmatsiW 



Logic Dlagrmn 




"7 \ % O4 ^ O2 0| Oo 

TL/P/liaSJ-S 

PIsaM noteilwt thb dla^am te pnwKlsd only (orihe undaManiUng of logic openttlons and should not be uaed to aatlinata piopwition dal^ 



LVQ138 




C 

!? 

I 

i 

lO 



I I I 



*0 *l *2 



% °1 °2 °a °4 °5 °6 °7 
???????? 



I I I 




*0 *l *2 



0, O2 O3 0, O5 O5 O7 

???????? 



~ I 123 

I I I u 



*0 *l *2 



°0 °l °2 °3 °4 "5 °6 °7 



*0 *l *2 



r.>.....__. . 



? ?????? ? 

T - -- I I I- I- > < ^' ' > ! 



Do "l °2 °3 °4 °5 °6 °7 
???????? 



TUF/1 1360-6 



l_ I- _ L- 



unHW/LHsinDinors lof avaiiaDtiiiy ana specmcfnoin. ^ 

Supply Voltage (Vcc) 1 j ' r -iO^to -hZJJV 

DC Input Diode Current (l||d_ _sWivJ bsw.fHi'e n _ 

V| = -0.5V' ' I " ' {-26mA 

V| = Vcc + 0.5V ' • ' '+20'n« 
DC Input Voltage (V|) ' -"©.WlBVcp + 0.5V 

DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 

DC Output Voltage (Vq) J 

DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

(Ice £»■ Iqnd) 
Storage Temperature (T stg) 
DC Latch-Up Source or 

SinkCurrent ±300 mA 

Note: The "Abaokito Maximum Ratings" are those values 

teed. The de\rice should not be opemlBtl at th^e limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Re commended Operating Conditions" Ui>le Wi ll defin e 
I)l0 eondS^is ^'^^u^t^ei^^^iem^im. ^.^ 

DC CtiaiiieteriaiNcs '■ 



-20 mA 

+ 2pinA 

!±50^ 

± 200 mA 
-65°Cto +150°C 



LVQ ■■ci'Mii-.s" 
Input Voltage (V|) 
Output Voltage (Vq) 
Operating TsiQpei^taire (Ta) 

74LVQ 

Minimum Input Edge Rate (AV/At) 
V|N from 0.8V to 2.0,V j,, -, . , 
Vcc®3-0V — J 



2.0V to 3.6V 

OVtoVcc 
OV to Vcc 

-40°CtO +85°C 
125 mV/ns 



LI 



— MHaii — , 


■ f - ; 




74LVQ138 


74LVQ13B 






Symbol 






Ta = 


+2rc' 


Ta = 


Unite 


Condltiam 






-wcto+erc 












Typ 


GuaranlMNJMts 






VlH 


Minimum IHigh Level 


3.0 


1.5 


2.0 


2.0 


V 


VouT = 0.1V 




Input Voltage 




orVcxj -^ Oi^ 


V|L 


Maximum Low Level 


3.0 


1.5 


0.8 


0.8 


V 


VouT = 0.1V 




Input Voltage 




or Vcc -0.1V 


Von 


Minimum High Level 


3.0 


2.99 


2.9 


2.9 


V 


•out = — 50(iA 




Output Voltage 
















3.0 




2.58 


2.48 


V 


•V|N = V|LOrV|H 
'oh = -12 mA 


















Vol 


Maximum Low Level 


3.0 


0.002 


0.1 




-.; "- V- 


'out = 50 (iA 




Outut Voltage 


3.0 






o£*i -1 — 


_ V- 


*V|N = V|L or V|H 
















lOL = 12 mA 


l|N 


Maximum Input 


3.6 




±0.1 


±1.0 


mA 


V| = Vcc, GND 




Leakage Cun-ent 






'old 


tMinimurn byftanrile' 


'3.6 






' 36""" ■ 


mA 


VoLD - *-8V Max (Note 1) 


'OHD 


Output Current 


3.6 






-25 


mA 


VoHa3llfifl#etl9te1) 



*AII ou^Hits loaded; ttiresholds on input associated with output unctor l^t 



DC CharaCiHMiiii^dMinued) 



Symbol 

^ '■• ^' 


Paramator 


Vcc 
(V) 


74LVQ138 


74LVQ138 


Units 


Conditions 


Ta = +25°C 


Ta = 
-40°Cto +85°C 


Typ 


Guarantaad Limits 


Ice 


Maximum Qulescenri < 
Supply Current 


3.6 




4.0 


40.0 


p,A 


V|N = Vcc 
orGND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 




0.8 


ve.o- 


V 


(Notes 2 & 3) 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 




-0.8 


• V o.'va.o - 


V 


(IS|otes2&3) 


V|HD 


Maximum High Levei 
Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


i(NotBsa&«i) 


ViLD 


Maximum Low Level 
I3ynamic Input Voltage 


3.3 


1.7 


0.8 




V 


tNotei'^&4) 



tttedmm tnt duration 2.0 ms, on* output loadtd at a Hme. 

Not* 1: Inoldant warn switching on tmnamlsaion Unas with Impa d aneaa aa low as 751) for convnerdal temperature range is guaranteed for 74LVO. 
Note a: Wont case packaga. 

NelaS: Max number of outputs dallnad as (n). Dala Inputs ara 
Nola 4: Max number of OMs k^uls (n) awliBhing. (H - 1) 

(Vihd). f - 1 MHz. 

AC Electrical Characteristics: Sea Section 2 for Test Metiiodology 



OV to 3.3V; one Output at QND. 

OV to 3.3V. Inputmnder-test switching: 3.3V to threshold (Vilo), OV to t 



SymtMl- 


— Ava^Mtar 


Vcc 


74LVQ138 


74LVQ138 


UnHa 


Ta = +25'C 


Ta = -«>'c 

to +«'C- 








.,,,_ClL.i=v«»i* 


Cl = 60pF 




Min Typ Max 


Min Max 


tpLH 


Propagation Delay 
AntoOn : 1 


2.7 


1.6 10.2 18.3 

,jd.5 ; ' 13.0 


1.5 21.0 
1.5 15.0 


icmrnyS 

n, i 


tpHL 


Propagation Delay 

An to On 


2.7 

3.3 ±0.3 


1.5 9.6 17.6 
1.5 8.0 12.5 




1.5 20.0 
1.5 14.0 


ns 


tpLH 


Propagation Delay 
El or Ej to On 


2.7 
3.3 ±0.3 


1.5 13.2 21.0 
1.5 11.0 15.0 


1.5 23.0 
1.5 16.0 


na.V 1 


tPHL 


Propagation Delay 
El or to On 


2.7 
3.3 ±0.3 


1.5 11.4 19.0 
1.5 9.5 13.5 


1.5 21.0 
1.5 15.0 


ns 






tPLH 


Propagation Delay 

Eg to On 


Pi. 2.7 
3.3 ±0.3 


t.S: ' 13.2 ' 'Tffl.sl 
1.5 11.0 15.5 


r.TjOilaVlLr: 

1.5 23.5 
1.5 16.5 


ns ^ 










tpHL 


Propagation Delay 


2.7 


1.5 10.2 18.3 




1.5 20.0 
1.5 14.0 




Eg to On 


3.3 ±0.3 


i 8.5 13.0 




ns 1 


tOSHU 


Output to Output Sl(ew* 


2.7 _ 


, - J 1.0 1.5 








.|!$ia totOutput 


3.3 ±0.3 


i ... 1-° 


,. 1.5.. .J 


— ns 



*Si(«w is dg^n^ w the absoluts value of the djflsrence 
applias to any outputs switching In the same directian, 



between the actual propaoliond^iylofaro two separate outputs of the same device. The 
HIGH to LOW (foBHL> OT WM to HIQH (tosui)- Parameter guaranteed by design. 



CapaellBiic 


e.^ I A~i j a 








Symbol 


Parameter 


tVp 


Units 




. "^l.lJ u^-.-VEOi «*'--"iJ- i.A" 1 

1 


C|N 


input Capacitance 


4.5 


PF 


Vcc = Open 




CpD 
(Note 1) 


Power Dissipation 
Capacitance 


45 


PF 


Vcc = 3-3V 





Noto 1: CpD Is measured at 10 MHz. 
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03 National 

Semiconductor 
74LVQ151 

Low Voltage 8^1 nput Multiplexer < 



General Description 

The LVQ151 is a high-speed 8-input digitai multiplffi(er. It 
provides, in one paci<age, the ability to select one line of 
data from up to eight sources. The LVQ151 can be used as 
a universal function generator to generate any logic function 
of four variables. Both true and complementary outputs are 
provided. -i ^ ,\ 



Features 

■ Ideal for low power/low ho^^.^V'j 



■ Guaranteed simultaneous switehing name level and 
dynamic threshold performance 

■ Guaranteed pin-to-pin a]iBw AQpStntiS^OB-^' \y iJ 
m Guaranteed incident wave switching into 750 

"k MIL-STDL883 S4AC4)raducte are available for Miltaiy/ 
I Aerospace appiicati6ns 



Ordertnt Code: see secti^f ~ 

Logic Symbols 

|M ' I .L 
Ill 



..^ 



lEEE/lEC 



Connection Diagram 



Pin Assignment 
SOIC JEDEC and EIAJ 



<0 h l2 



T 



TL/F/11351-1 





EN 


itux 




So— 
St — 

h— 


0' 
2, 






lo— 











1 
2 




Z 


'3 — 


3 




i 




4. 








i - 


1 


I5 — 






•le— 
'■I7— 


6 

7 













I3- 


1 


16 




I2- 


2 




-I4 


h- 


3 




-I5 


lo- 


4 


' 13 


-le 


z- 


5 


12 


-h 


z- 


6 


11 


-h 


I- 


7 


10 




GND- 


8 


9 


-h 



TL/F/11351-2 



TLyF/11351-4 



Truth Table 



Pin Names 


Description ; 


I0-I7 


Data inputs 


S0-S2 


Select Inputs 


E 


Enable Input 


z 


, Data Output 


z 


Inverted Data Output 



Inputs 


Outputs 


E 


$2 


Si 


So 


Z 


z 


H 


X 


X 


X 


H 


L 


L 


L 


L 


L 


To 


lo 


L 


L 


L 


H 


Ti 


h 


L 


L 


H 


L 


h 


I2 


L 


L 


H 


H 


h 


I3 


L 


H 


L 


L 


I4 


I4 


L 


H 


L 


H 


Is 


Is 


L 


H 


H 


L 


le 


le 


L 


H 


H 


H 


h 


I7 



H - HIGH Voltage Level 
L = LOW Voltage Level 





sore JEDEC 


SOIC EIAJ 


Order Number 


74LVQ151SC 
74LVQ151SCX 


74LVQ151SJ 
74LVQ151SJX 


See NS Package Number 


MieA 


M160 



0» i^-3S 



The LVQ151 provides the ability, in one pacl(age to select 
from eight sources el^Umiiitim0imWtr^^ By proper 
manipulation of the inputs, the LVQ1 51 can provide any log- 
ic function of four vaiiablea and its complement. 



Functional Description 

The LVQ151 is a logic Implementation of a single pole, 8- 
position switch with the switch position controlled by the 
state of three Select inputs, Sq, S^, Sj. Both true and com- 
plementaiy outputs are provided. Tfie Enable input ® Is 
active LOW. When it is not activated, the compiementary 
output is HIGH and the true output is LOW ragaixlless of all i -^t x in 

other inputs. The logic function prcnMed at the outpill&XSlqiTiUiM jUCfnSf^ fvpB' >OV WO J 
Z »=E»(lo»So»5i •52 + h 'So'Si •§2 + 

I2 • So • Si • §2 + I3 • So • Si • §2 + 

I4 • 5o • Si • S2 + I5 • So • 5i • S2 + 

le • §0 • Si • 82 + I7 • So • Si • S2) 



Logic Diagram 




z z 

TL/F/1 1351-5 

Please note that ttiis diagram is provided only for ttie understanding of logic operations and ahoutd not be used to estimate propagation delays. 



[ :uqji. t ' ^bQ befiavnl 



ev»(0 
K)v«J = . 



I ^r^.uv;^■^ 



t 



aaiM 



Xv>8' ?'Ov Jt-Y 
A?ffci 



•'rnuH ^ -> ,r 
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-ZOiiiiiA 
+20«nA 
-0.5VtoVcc + 0.5V 



3t 



-20mA 
+20«nA 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, , 
ptoaae contact the National Semiconductor Sales - 
Omq^g^fgf^ilfon for availability and specifications. 

Supply Voltage (Vcc) 
DC input Diode Cun«nt (I|k) 

Vi=-0.6V 

V| = Vbc + 0.5V 
DC Input Voltage (V{) 
DC Output Diode Current (Iqk) 

Vo 0.5V 

Vo = Vcc + 0.6V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc °' Ground Current 

(Ice o'' Iqnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current ± 100 mA 

Note: The "Absolute Maximum Ratings" are ttiose val^ies 8 
beyond wtiich the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating CondiUons" table will deSns, . 

DC Characteristics 



Recommended Operating 
pipaitions ^ 

-SupptyVbltage (Vqc) 



Input Voltage (V|) 

OutpQt Voltage JVo) 

Operating Temperature (Ta) ■ 
74LVQ 

Minimum Input Edge Rate (AV/At) 
. V|N from 0.8V to 2.0V 
VcG»3^ I t' 



CO 



3.f 



OVtoVcc 
DV to Vcc 

-WCto +85°C 



125mV/ns 



± 200 mA 
-65'Cto +150°C 



\- r I ".I.e. 

- i. - 



Symbol 



Vcc 
(V) 



74LVai51 



Typ 



74LVQ151 



Ta = 

"fl -40°C to +8rc 



Guaranlei^^iUmlt^ 



Units 



Co^l 



IMons 



VlH 



Minimum High Level 
Input Voltage 



3.0 



1.5 



2.0 



2.0 



VouT = 0.1V 
orVcc-0.1V 



VjL 



Maximum Low Level 
Input Voltage 



3.0 



1.5 



0.8 



0.8 



VouT = 0.1V 
orVcc-0.1V 



VOH 



Minimum High Level 
Output Voltage 



3.0 



2.99 



2.9 



2.9 



'out = -50 fiA 



3.0 



2.58 



2.48 



•V,N = ViLOrViH 

lOH = -12 mA 



Vol 



Maximum Low Level 
Output Voltage 



3.0 



0.002 



0.1 



0.1 



Iqut = 50 JJ-A 



3.0 



0.36 



0.44 



•V|N.!l.YiuOLVjH. 
iOL.= ft2mA , 



JlN. 



Maximum Input 
Leakage Current 



3.6 



±0.1 



±1.0 



/xA 



V| = Vcc, GND 



'MfiiKputs loaded; 



iKnaixMlj&Bput 



tmnsmttmit.'m. 

c ; ill 
?.t or 



e.o '. K.-' 



DC Charai 



<C()ntihued) 









74LVQ151 


74LVQ151 






SymlKfl 

■J -5l 'vC 


Paramrter 


Vcc 
(V) 


'A 


+ 25°C 


Ta = 

-40°CtO +8rc 


Units 


Conditions 






Typ 


Guaranteed Limits 






'old 


tMinimum Dynamic 
'-'BMM Current 


3.6 






36 


mA 


VoLD = OSV Max 
(Notel) 


lOHD 




3.6 






-25 


mA 


VoHD = 2.0V(!)JOt8l) 


Ice 


Maximum Quiescent 

Supply Current 


3.6 




4.0 


40.0 


JLlA 


V|N = Vcc " ^ ' 
orGND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 




0.8 




V 


(Notes 2 & 3) 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 




-0.8 




V 


(Notes 2 & 3) 


VlHD 


Maximum HIghi Level 
Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


(Notes 2 & 4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.7 


0.8 




V 


(Notes 2 & 4) 



tMaximum test duration 2.0 ms, one output loaded at a time. 

Note 1: Incident wave switching on tfansmlsriDn Unas with ImpedonoeB as low as 75n for commercial temperature range Is guaranteed for 74LVQ. 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 

Note 4: Max numt>er of Data Inputs (n) switching, (n - 1) inputs switcNng OV to 3.3V. Input-imder-tost switching: 3.3V to threshold (V|lo), OV to threshold 
(ViM^ f " t MHz. 



AC Electrical Characteristics: See Section 2 for Test Mettiodology 



Symbol 


Parameter 


Vcc 

(V) 


74LVQ151 


74LVQ151 


Units 


O*^ ' 

Ta = +25°C 
Cl = 50 pF 


Ta = -40X 
to +85°C 
Cl = 50 pF 












Min Typ Max 


MIn Max 














tpLH 


Propagation Delay 
SntoZorZ 


2.7 
3.3 +0.3 


3.0 13.8 25.3 
3.0 11.5 18.0 


3.0 28.0 
3.0 20.0 


ns 






2.7 
3.3 ±0.3 








tPHL 


Propagation Delay 
SntoZorZ 


2.5 14.4 25.3 
2.5 12.0 lao 


2.5 28.0 
2.5 20.0 


ns 








tpLH 


Propagation Delay 
EtoZorZ 


2.7 

3.3 ±0.3 


2.5 ' 9.6 1 I8.3' 
2.5 8.0 13.0 


X4»HuV' ItKiil. , 

^^0 20.0 
2.0 14.0 


ns 














tPHL 


Propagation Delay 
EtoZorZ 


2.7 
3.3 ±0.3 


1.5 10.2 18.3 
1.5 8.5 13.0 


1.5 20.0 
1.5 14.0 


ns 


fPLH 


Propagation Delay 


2.7 


2.5 11.4 19.7 


2.0 22.0 






IntoZorZ 


3.3 ±0.3 


2.5 9.5 14.0 


Z.Q 15.5 


ns 


tpHL 


Propagation belay; 


2.7 


2.5 11.4 21.1 


2.0 23.0 


ns 




lntoZor2 


3.3 ±0.3 


2.5 9.5 15.0 


2.0 16.0 


•OSLH 


Output to Output Skew* 
Data to Output 


2.7 
3.3 ±0.3 


1.0 1.5 
1.0 1.5 


1.5 
1.5 


ns 



'SItew is defined as the atisolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The specfllcation 
applies to arv outputs swritch^ in the same (fraction, either HIGH to LOW (tosHi) or LOW to HIGH (tosui)- Parameter guaranteed by desion. 



9442 



Capacitance 



< 
o 



Symbol 


Parameter 


Typ 


Units 


Conditions 




Input Capacitance 


4.5 




Vcc = Open 


CpD 

(Note 1) 


Power Dissipation 
Capacitance 


45 


PF 


Voc = 3^V 



1 



1: Cn i* mnwnd alio IMHc 



srtoifsouqqe eof;aaoK>A 



alodmyS « 



'Ot 



bt* !.^' «M3' »l' ..7 



^ ^ 



^1 
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74LVQ157 j ^ 

Low Voltage Quad Z-lnpufliiuitipiexer 



d-'M 0' re a*i4*e£->fn »' r,-, 



General Description 

The LVQ157 is a high-speed quad 2-input multiplexer. Four 
bits of data from two sources can be selected using the 
common Select and Enable inputs. The four outputs present 
the selected data in the true (noninverted) form. The 
LVQ157 can also be used as a function generator. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pin-to-pin skew AC performance 

■ Guaranteed incident wave switching into 75n. 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace appflcaUons 



Ordering Code: See Section 11 
Logic Symbois 



I I I I I I I I 




lEEE/lEC 



E- 
S- 

lo.- 

h." 
bb- 

"od- 

he 

lo.- 





1 MUX 

1 























Connection Diagram 

Ptn Assignment 



for SOiC JEDEC and EIAJ 


s— 


1 




16 




lo.- 


2 




15 


-f 


h.- 


3 




U 


-loc 


z.- 


4 




13 


-he 


"ob- 


5 




12 


-z. 


hb- 


6 




11 


-lod 


Zb- 


7 




10 


-hd 


GND- 


8 




9 


-Zd 



T1./F/11SS2-2 



Pin Names 


Descr4>tion 


loa-lod 


Source Data Inputs 


Ha-'td 


Source 1 Data Inputs 




Enable Input 


S 


Select Input 


Za-Zd 


Outputs 





SOIC JEDEC 


SOIC EIAJ 


Order Number 


74LV0157SC 
74LVQ157SCX 


74LVQ157SJ 
74LVQ157SJX 


See r@ Paefcage Number 


M16A 


M160 



9-44 



of data from two sources under the control of a common 
Select input (S). The Enable input (E) is active-LOW. When 
E is HIGH, all of the outputs (Z) are forced LOW regardless 
of all other inputs. The LVQ157 is the logic implementation 
of a 4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied to the Se- 
lect input. The logic equations for the outputs are shown 
below: 

Za = E«(lia»S + loa • 5) , ^, ., 

Zb = E • (lib • S + lob • S) " 'JO.e & 4'v 

Zc = E • (He • S + loe • 5) 

Zd = E • (hd • s + lod • S) 
A common use of the LVQ157 is the moving of data from 
t«w> groups of registers to four common output tiusses. The 
particular register from wNch the data comes Is datenraned 
liy the stat» of the Setod input A less ofawious use is 



of the sixteen differetit funptions of two variables with one 
variable comiflS!p.^^^*yjpgj4 Wi ' 
functions. ^ 

Truth Table 



Inputs 


Outputs 


E 


S 


lo 


'l 


z 


H 


X 


X 


X 


L 


L 


H 


X 


L 


L 


. L, 


H 


X 


H 


H 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 



H - HIGH Voltage Level 
L = LOW Voltage Level 
X = limratefial 



Logic Diagram 




lo-JfT'^i.; 



TUF/11352-5 

P teMo nolp that llii8dhgrami»|»ovided only for the underBlandtog Of lofl^ 

~-- I ^H or- ' : ; I 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 



-0.5V to +7.0V 

-20 mA 
+20 mA 



-20 mA 
I I +20 mA 

|-o.^to\fec -y^os^ 

'. -i I ±Sdm/i 



Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DCInput Voltage (V|) 
DC Output Diode Current (Iok) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
'DC Out^ Voltage (V^ 
i oc Output Source ; 

or Sink Current (IqL i_ 
DC Vcc o' Ground Current 

(Iqc Of Ignd) 
Storage Temperature (Tsxq) 
DC Latch-Up Source or 

Sink Current ± 1 00 mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximam rating 
The "Recom/nencled Operating Cori[iieons''labfdiii4lle 
the conditions for actual device opSratkm. \ 

DC Cliaracteri9tics ) 



condition^,^: j^^.:::'- 

Supply Volta(»iOfceJ;a) i-jq,« ■ 

.jmr-y'fi-J.' t»»Kl <S, ■ ■■■■■■ . . ^ 2.0y t03.6V 

InputVsSaSBfVi)! o: »••'' •-. vj - r - ,~ ^WtoVcc 

output Voltage (Vo) OV toVcc 
Operating Temperature (Ta) 

74LVO ' "•-40*C to + 85°C 
Minimum Input Edge Rate (AV/At) 

V|N from 0.8V to 2.0V •'- ' " s^r'J ' - 

Vcc ® 3.0V • ^ * '«5mV/n8 



-.IS if Jff 



Symbol 


1 




74M{Q15Z. 


74LVQ157 






II ■! JIrt ■ M ■ 

jnofDons 


Vcc 




Ta = 


Units 






(V) 


'* ~ 




-4(rcto+8rc 






Typ 


f I piinnQteed Unilts 


V|H 


Minimum High Level 
Input Voltage 


3.0 


1,5 


T 1 

f s 


t ] ^f] •■ 


i V^ 


Vout = 0.1V 
orVcc-0.1V 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 




J 0.8 


V 


Vqut = 0.1V 
orVcc-0.1V 


VOH 


Minimum High Level 
Output Voltage 


3.0 


2.99 


2.9 


2.9 


V 


'out 


= — 50/iA 


3.0 




2.58 


2.48 


V 


*V|N 

'oh 


= ViLorViH 
= -12mA 


Vol 


Maximum Low Level 
Output Voltage 


3.0 


0.002 


0.1 


0.1 


V 


loUT 


= 50 fiA 


3.0 




0.36 


0.44 


V 


•V|N 
l0L = 


= ViLOrViH 
= 12mA 


IfN 


Maximum Input 
Leaiotge Current 


3.6 




±0.1 


±1.0 




v,= 





*AII outputs loacisd; thresholds on input associated with output unda* test 



J 



DC Characteristics (Continued) 



Symbol 






74LVQ157 


74LVQ157 






ParaiiMter 


Vcc 


Ta = +25°C 


Ta = -40°C 


Units 


ConcRUon* 




(V) 


to +85°C 






Typ 


Guaranteed Limits 


'old 


tMinimum Dynamic 
Output Current 


3.6 






36 


mA 


VoLD ='^eS8* Ma)P ' '-an 
(Note 1) 


Iqhd 


3.6 






-25 


mA 


VoHD = 2.0V Min (Note 1) 


■cc 


Maximum Quiescent 
Supply Current 


3.6 




4.0 


40.0 


mA 


"IN - »CC 
orGND 


VOLP 


UUIOl LAflpUI 

Maximum Dynamic Vql 


3.3 


0.7 


0.8 




V 




VOLV 


f^i iiAt /^i tint it 

Minimum Dynannic Vql 


3.3 


-0.4 


-0.8 




V 




VlHD 


Maximum High Level 
Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


(Notes2&4) 


VlUD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.6 


0.8 




V 


9<lotes2&4) 



tMaadmum test duraUon 2.0 im, ens output loadad at a Vnis. 
NM* 1: Incklam waw awitcNng on tiananilaalon Nnes «W< Impe^^ 
Nola £ Worst case packaga. 

Nota 3: Max number of aut|iuls deAmd as (n). Data kipufe are drtvsn OV to 3.3V; one output at QNtJ. 

Note 4: Max number of Data Inputs (n) smllcMiti. (n - 1) inputs sialkMnB OV to 3J3». mputwIaMesi smltchkig: 3M to ItaaiMd (VIld). OV to ttmahoU 

(V|hd). f = 1 MHz. 



AC Electrical Characteristics: See Section 2 for Test Mettiodolo^ 









74LVQ157 


74LVQ1S7 




Symbol 


Paraitieter 


Vcc 
(V) 


Ta = +25°C 
Cl = 50 pF 


Ta = -40-C 

to + SS-C 

Cl - SO pF 


Units 








Min 


Typ 


IMax 


Min 


Max 




tPLH 


Ptoptigation Delay 
StoZ„ 


2.7 
3.3 ±0.3 


1.5 
1.5 


84 
7.0 


16.2 
11.5 


1.5 
1.5 


19.0 
13.0 


ns 


tpHL 


Propagation Delay 
StoZn 


2.7 
3.3 ±0.3 


1.5 
1.5 


7.8 
6.5 


15.5 
11.0 


1.5 
1.5 


17.0 
12.0 


ns 


tpLH 


Propagation Delay 
EtoZn 


2.7 

3.3 ±0.3 


1.5 
1.5 


8.4 
7.0 


16.2 
11.5 


1.5 
1.5 


19.0 
13.0 


ns 


*PHL 


Propagation Deh^ 
EtoZn 


2.7 
3.3 ±0.3 


1.5 
1.5 


7.8 
6.5 


15.5 
11.0 


1.5 
1.5 


17.0 
12.0 


ns 


tpLH 


Propagation Delay 

In to Zn 


2.7 

3.3 ±0.3 


1.5 

1.5 


6.0 

5.0 


12.0 

8.5 


1.0 

1.0 


13.0 

9.0 


ns 


tpHL 


Propagation Delay 
In to Zn 


2.7 
3.3 ±0.3 


1.5 
1.5 


6.0 
5.0 


11.3 
8.0 


1.0 
1-0 


13.0 
9.0 


ns 


•OSHL, 
tOSLH 


Output to Output Skem' 
Data to Output 


2.7 
3.3 ±0.3 




1.0 
1.0 


1.5 
1.5 


1.5 
1.5 


ns 



♦Skaw Is dattwd as Itwatisolule value of tlia dBfcaM i iLBliiil i auBi iltw actual pmpaj^ 
ipacWcrtoni ^ t oa to any outputs awWelilng In tlw same *eollon.aWiar HIGH to IjQW 



■n 
O 



Capacitance 



Symbol 


Parameter 


Typ 


Units 


Conditions 


Qn 


Input Capacitance 


4.5 


PF 


Vcc = Open 


CpD 
(Note1) 


Power Dissipation 
Capacitance 


34.0 


pF 


Vcc = 3.3V 



Mot* 1: QroW tm»*ii0t.nmL 


. H ' 






otrrfnyQ nummW | ajo' 










1 y 
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74LVQ174 

Low Voltage Hex D FI}p-F|op 

General Description 

The LVQ174 is a high-speed hex D flip-flop. The device is 
used primarily as a 6-bit edge-triggered storage register. 
The information on the D inputs is transferred to storage 
during the LCW-to-HIGH clock transition. The device has a 
Master Reset to slmuttaneous^ clear ^1 flip-flops. 




'3 901 .2, JO . 
.jt'.J^i" Its O; ■ 

'1 ■■.lOq.-. -iio.".' ^il Oi :^9i-=:^riC o- al.-.i 

i :■ r, . J 'iril-t-oJ-V.O J art: ,jni'.vo!lot 

bolO ic i.^Bb•■lC!^sbni 
' iqti,o sdU erli aierlVK enoiJGoi'.jqB loi 
Features ^* ip1«eM um 901 

■ Ideal for low power/low noise 3.3V applications 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Guaranteed pin-to-pin skew AC performance 

■ Guaranteed incident wave switching into 75n 

■ MIL-STD-883 54AC products are available for Military/ 
Aerospace applications 



Ordering Code: See Section 1 1 
Logic 3ymb9ls 
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:o ot Dealt 




CP 






-0 


MR 










0,0,% 


O3 O4 % 



TL/F/1 1353-1 



CP. 
0,- 



j lEEE/lEC 



Qonn^gtJsjirDi^griam 

.^IjivAipiQnnwnt for 
SOIC JEDEC and EIAJ 



-% 

-0, 

-as 

TL/F/11SSa-2 



"I- ♦ 

a,- s 

Ol- 6 



16 
IS 



-Vcc 

-05 

-a. 



13 -D4 
12 -H, 
11 -D, 

10 

> -ep 

T1./F/11353-3 



Pin Names 


Description 


D0-D5 

CP 

MR 

Q0-Q5 


Data Inputs 
Clock Pulse Input 
Master Reset Input 
Outputs 





SOIC JEDEC 


SOIC EIAJ 


Order Number 


74LVQ174SC 
74LVQ174SCX 


74LVQ174SJ 
74LVQ174SJX 


See NS Package NumlMr 


MieA 


M16D 



C:..-*-49 



Functional Description 

The LVQ174 consists of six edge-triggered D flip-flops with 
individual D inputs and Q outputs. The Clock (CP) and Mas- 
ter Reset (MR) are common to all flip-flops. Each D input's 
state Is transferred to the corresponding flip-flop's output 
following the LOW-to-HIGH Clock (CP) transition. A LOW 
input to the Master Reset (MR) will force all outputs LOW 
independent of Clock or Data inputs. The LVQ174 Is useful 
for applications where the taie output only is required and 
the Clock and Master Reset are common to all storage ele- 
ments. ' 



Truth Tabie 



Inputs 


Output 


MR 


CP 


D 


Q 


L 


X 


X 


L 


H 




H 


H 


H 




L 


L 


H 


L 


X 


Q 



H - HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
, •!■ LOW-tOrHlGH Transition 



LoglcJ 



MR CP 



*i,0»-i,>"l tiB 1 



i yHILICu4-,£jlunii 



Y>'./ 

o; * : 



, .^f^n^thatttilf iltg^ls 



r 



3 



I 



I 



T 



TL/F/1 1353-5 



L 



r — 



t- 



, ■V>:'t.""'V.js';^x,->.i.- I 
CIC tM i _A8 f M I iocimi.l1 oe«A'(i=) 3M a<»8j 



Oftiee/Dlstrlbutors for availability and specifications. 



3"8a-i- (5> -0.5V to +7.0V ■ 
+20 mA 

- divtoVccf osv 

^' -20 mA 
+20 mA 



Supply Voltage (Vcc) I 
DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Cun-ent (Iqk) 

Vo = -0.5V " I 

Vo = Vcc + 0.5V 
DC Output V(^e ^cdA^, 
DC Output Source ' .| 

or Sink Cunenl (Iq) i 
DC Vcc Of Ground Cun'ent j 

(IccorlQND) 
Storage Temperature (Tstg) j 
~ DC Latch-Up Source of 

SinkCurrmt ± 100 mA, 

Note: -7^0- "Abso/utt Maximum Rattngs" are those- valuea - 
beyoi0 UNdfj^ ^ ^ deviee cannot be guaraa- 
teed. The devksesttouldnot 1)6 operated at Oiesellnm. Tfk' 
parametric values deHnedln the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Opeft^ Odrteilttonis" table mil define 
the eondfthna for aetturi deviee opamtlon. 



^9(S/toVcc)t-0.ari I 

isom*, 

±200 mA 
-eS 'Cto -l| 150*0 



LVQ 2.0V to 3.6V 

Input Voltage (V|) OV to Vcc 

Output Voltage (Vq) OVtoVcc 
■ Opwating Temperatuie (f a>,„, -r.^Q -n;. . imw : 
, 74LVQ ;,;„uO»u^rd?rCtO+85'C 
: MWmum Input Edge Rate (AV/At) 
V|N from 9.8Y,^ 2,0V 
ycc«3.0J[ ^ 

a.e 



1jgSmV/ns 



8 t 



e.e 



DC Ghflmcterlstteft ' 


' ' !«. ■--' .V? T 








- Ill) ^.'jr i ^\ 


■i.) ''J '■{'iv. - :. . : .■ 








74LVQ174 


74LVQ174 






HiMJml 




Vcc 


Ta = 


+ 25X 


Ta = 


Units 


Conditions- — 






(V) 


-40°C to +85°C 










Typ 


Guaranteed Umlts 






V|H 


Minimum High Level 
InputVoliage . 


3.0 


1.5 


2.0 


2.0 


V 


Vqut = 0.1V 
orVcc-0.1V 


V|L 


Maximum Low lievel 












VouT = 0.1V 


'itU^M 


Input Voltage 


3.0 


1.5^ 


0.8 


0.8 


V 


or Vcc - 0.1V 




Minimum High Level 
Output Voltage 












loUT = -SOfiA 


3.0 


2.99 


2.9 


2.9 


V 




an J 












•V|N = ViLOrViH 
Iqh =-12 mA 






3.0 




2.58 


2.48 


V 


Vol 

en 


Maximum Low Level 
Output Voltage 












loUT = 50 nA 


■,:*P 


0.002 


0.1 


0.1 


V 


















er- 




3.0 




0.36 


0.44 

. ^ J _ _ ; . 


V 


•V|N = ViLOrViH 
Iql = l2rriA' 




















Maximum Input 
.Lea|^43eCurreiit 


3.6 




±0.1 




} St.* t.-- uiHc; 




•Moulputtle 




itsd wtth output under test 















(V) 


'A = 


■r M'l; 


-40°Cto +85°C 


Units 


Conditions 








Typ 


Guaranteed Limits 






lOLD 


t Minimum Dynamic 
Ou^Cunent 


3.6 






36 




Void = «-8V Max 
(Notel) 


lOHD 


3.6 

v 






-25 




VoHD = 2.0V Min 
(Note 1) 


Ice 


Maximum Quiescent 
Supply Cun«nt 


3.6 




— n 

4.0 




uA 1 


V|N = Vcx5 
orGND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3 3 


7 


0.8 




y 


(Notes 2, 3) 


VOLV 


Quiet Output 

Minimum Dynamic Vql 


3.3 


—0.6 


-0.8 




y 


(Notes 2, 3) 


V|HD 


Maximum IHigli Level 
Dynamic Input Voltage 


3.3 


1.8 


2.0 




V 

■.^ • ^ 


(Notes 2, 4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.6 


0.8 




V 


(Notes 2, 4) 



tMaximum test duration 2.0 ms, one output loaded at a time. 

Note 1: Incident wave switching on transmission lines with impedances as low as 75^1 for commercial temperature range il^puaraflteed for 74LVQ. 

Note 2: Worst case package. rxs>W^iir, »s j^to \fcu-!i y:> <»Vi»>-Kv-., t \l 

Note 3: Max numt>er of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GNO. 

Note 4: Max number of Data Inputs (n) ewttdiing. (n - 1) Inputa suMchlng OV to 3.3V. Input-undsr-tsst switctilng: 3.3V to ttveslicld (Viuj), OV to ttnahcW CVihd), 
f - 1 MHz. 



AC Electrical Characteristics: See Section 2 for Test Mettiodology 







. ■ J- •> -i- 


74LVQ174 


74LVQ174 








• : ■1.1.1 r'tn 

vtsc 

m 


- Tn - +25°C 

0. <^ = SOpF 




Ta = 


-40*0 




Symbol 


Parameter 




to +85°C 
Cl = 50 pF 


Units 










Typ 


Max 




Max 




'max 


Maximum Clock 




60 " " 


98 ■ 




50 


MHz 




Frequency 


3.3 ±0.3 


90 


100 




70 




tpLH 


Propagation Delay 


2.7 


2.0 


10.8 


16.2 


1.5 


18.0 


ns 




CP to Qn 


3.3 ±0.3 


2.0 


9.0 


11.5 


1.5 


12.5 


tpHL 


Propagation Delay 
CPtoQn 


2.7 
3.3 ±0.3 


2.0 
2.0 


10.2 


15.5 
11.0 


1.5 


17.0 


ns 




8.S 


1.5 


12.0 




tpHL 


Propagation Delay 
raHtoQn 


2.7 

3.3 ±0.3 


2.5 
2.5 


10:8 
9.0 


16.2 
11.5 


V> - 
2.0 


. 18.0 
12.5 


ns 


toSHL. 
•OSLH 


Output to 
Output Sl^ew' 


2.7 
3.3 ±0.3 




1.0 
1.0 


1.5 
1.5 




1.5 
1.5 


ns 









*Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. Th|9 apecilicafion 
apRl^ tojiny outputs a^jN^ing in the same directtpn, either HIGH to LOW {iom) or LOW to HIGH (tpgLH). Parameter guEranteed by design. _] 
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AC Operating Requirements: See SeeHon 2 for Test Methodology 









74LVQ174 


74LVQ174 




Symbol 




Vcc 

(V) 


Ta = 

Cl = 


+ 25°C 
50 pF 


Ta = -40X 
to +85°C 
Cl = 50 pF 


UniU 








Typ 


Guaranteed IMInimum 




ts 


Setup Time. HIGH or LOW 
Dn to CP 


2.7 
3.3 ±0.3 


3.0 
2.5 


8.0 
6.5 


10.0 
7.0 


ns 


th ' 


Hold Time. HIGH or LOW 
Dn to CP 


2.7 
3.3 ±0.3 


1.2 
1.0 


4.0 
3.0 


4.5 
3.0 


ns 


i 


^ Pulse Width, LOW 


2.7 
3.3 ±0.3 


1.2 
1.0 


7.0 
5.5 


10J) 
7.0 


ns 


wj 


CP Pulse Width 


2.7 
3.3 ±0.3 


1.2 
1.0 


7.0 
5.5 


10.0 
7.0 


ns 


1 ' 


Recovery Time ,^ 


2.7 
3.3 ±0.3 






3.5 
2.5 


3.S 
2.S 


ns 



< 
o 



Capaeilaneot 



Symbol 



CpD 
(Note 1) 



Parameter 



Input Capacitance 



Power Dissipation 



Typ 



4.5 



23 



Units 



pF 



pF 



Conditions 



Vcc = Open 



Vcc = 3-3V 



Note 1: CpD is measured at 10 MHz. 



(et ,ai ,» At 
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74tiVQ240 

Low Voltage Octal Buffer/ Line Driver 
with TRI-STATE® Outputs 
General Description 



The LVQ240 is an inverting octal buffer and line driver de- 
signed to be employed as a memory address driver, clock 
driver and bus oriented transmitter or receiver wtiich pro- 
vides improved PC board density. 



as 



3S 



Features 

■ ideal for low power/low noise 3.3V applications ' 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEq SOIC EIAJ and QSOP 
paclcages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity „ 

■ Guaranteed incident wave swHBMng^Aa'^&ft J 

■ 4 kV minimum ESD immunity 

■ MIL-STD-683 54ACQ products are avaiSlGMi1i^3«li^^0 
ttary/ Aerospace appHcaUons-— 



Ordering 
Logic Symbol 



Codflisee 



> Sectton 11 



XoUmeUMtlfagraiii 



lEEE/lEC 



ni AMignment, 
SOIC and QSOP 



OE,. 



£N 



Is — 



EN 



-»7 




Truth Tables 



Inputs 


Outputs 
(Pins 12, 14, 16, 18) 




In 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



Pin Namm 


Description 


I0-I7 
D0-O7 


TRI-STATE Olrtput Enabl« Inputs 

Inputs 

Oulpiils 



Inputs 


Outputs 




In 


(Pins 3, 5, 7, 9) 


L 




L 


H 


L 




H 


L 


H 




X 


Z 



H - HIGH VoNme LnbI 
L = LOWVoKavsLmal 





SOK 
JEDEC 


SOK 
EIAJ 


SSOP 
JEOEC 


Order Number 


74LVQ240SC 
74LVQ240SCX 


74LVQ240SJ 
74LVQ240SJX 


74LVQ240QSC 
74LVQ240SCX 


SeeNS 

Paokags 

Mumtor 


I11I2OB 


M200 


MQA20 
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Supply Voltage (Vcd -0.5V to + 7.0V 

DC Input Diode Current (I|k) 

V|-= -0.5V - -20mA 

"A^ *" Vcc + 0.5V +^OmA 
DC Input Voltage (V|) -0.5V to Vcc + OSN 

DC Output Diode Current (Iqk) 

Vo = -0.5V ( 

Vo = Vcc + 0.5Vr ' '■>-■ - — -^TiBim 
DC Output Voltage (Vo) A.i' -asvto Vcc +i 0.5VD 

DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

(Ice or 'gnd) _ _ ±400 mA 

Storage Temperature (Tstg) ~ 65°C to + 1 50°C 

DC Latcli-Up Source or 

Sink Current ± 300 mA 
Note: The "Absolute Maximum Ratings" are t/iose va/u&B ' 
beyond wtiicti the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recortimonded Operating Conditions" table willdefine^ 
^Om-ssimUBm forMMjiMBdismslkm^ I 



Input Voltage (V|) 
Output Voltage (Vq) 
Operating Temperature (Ta)' 
74LVQ 

Minimum Input Edge Rate AV/At 
„ . j V|N 0.8V to 2.0V 



OVtoVcc 
OVtoVcc 

-40°Cto +85°C 



125mV/ns 



■;0' 



t.C- 



QHfV 



DC Characteristics 



Symbol 




Vcc 
(V) 


74LVQ240 


74LVQ240 


Units 

Slufh 


CondiUonV'' ' 


Ta = +2S'C 


Ta = 
-4<rCto+8S'C 


Typ 


GuaranlB^yiBlft..^^ 


V|H 


Minimum High Level 
InputVoltage 












VoUT = 0.1V 


3.0 


1.5 


2.0 


zxr~\ — - 




or Vcc - 0.1V 


ViL 


Maximum Low Level 
InputVoltage 


3.0 


1.5 


0.8 


0.8 


V 


VoUT = 0.1V 
orVcc^O.IV 


VC3H 


Minimum High Level 


3.0 


2.99 


2.9 


2.9 : 


V 


loUT = — 50 jiA 


Output Voltage 






3.0 




2.58 


2.48 


V 


*V|N = V|L or V|H 
lOH = -12 mA 


Vol 


Maximum Low Level 
Output Voltage 


3.0 


0.002 


0.1 


' 0.1 


V 


ipi)T = SPwA 


















3.0 




0.36 


0.44 


V 


•V,N = ViLOrViH 
Iql = 12 mA 


















l|N 


Maximum Input ^ 

Leakage Current 


3.6 




±0.1 


±1.0 




Vi = Vcc.GNp^. 



*AM outputs loaded: thresnolds on input 



with output under test. ' ~' ~' - — ~ ' -.— - 



DC Chara^»Eis1le94c!ominued) 



Symbol 


Parameter 


Vcc 

(V) 


74LVQ240 


74)LVC»40 


Units 


Conditions 


Ta = + 25°C 


-40°Cto +8rc 


Typ 


Guaranteed Limits 


'old 


tMinimum Dynamic, r - 
titHput Current 


3.6 






36 


mA 


VoLD = 0.8V Max 
(Note 1) 


lOHD 


3 6 






-25 




VoHD = 2.0V Min 
(Notel) 


Ice 


Maximum Quiescent 
Supply Current 


3.6 




4.0 




uA 

fin . 


V|N = Vcc 
orGND 


loz 


Maximum TRI-STATE 
Leakage Current 


3 6 




±0.25 


±2.5 


iiA 


V,(OE) = V|L, V|H 
V| = Vcc. GND 

VoJffVoaQND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.4 


0.8 




''v 


i^otes S, 3) - 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.4 


-0.8 


.a lonwcf^ ' • ^.'i — 


V 




VlHD 


Maximum High Level 

Dynamic Input Voltage 


3.3 


1.6 


2.0 




V 


(Notes 2, 4) 


V|LD 


Maximum Low Level 
Dynamiclnpiit Voltage 


3.3 


1.6 


0.8 ^ 




/ • ^V- - 


' ' (N0t»2, # - 



tMaxknum tsd duration 2.0 ma^ one output loadad St a tima 

Note 1; Indderrt wave switching on tranaintoMloii Ines wtth tmpedftnces aa low as 7Sfl for commarclal UwupwraUre range is guaranteed for 74LVQ. 
Nate 2: Worst cue package. 

Note 3: Max numlMr of oMputs defined as (n). Pata lq|iutg|tfs driven OV to 34V. piwoutnut e GND. 



Note 4i Max nunbar of CMalnputaM switching, n-1 Inputs switching oytoaay: lnpiiMna*4BM'lMkiti l i'ig,3.3Y to 

AC Electrical Characteristics: See Section 2 for Test Methodology 



ieiefnsi«<1 



tliraahi|ld 



(V|H0).f = 
loc'fnvc 









74LVa240 


74LVQ240 




Symbol 


Parameter 


Vcc 
(V) 

es 




Ta = + 25°C 
Cl = 50 pF 




Ta = -40-c 

to -l-85°C 


Units 


Ail L'i - 


r ; "' v ' 






Cl = 


50 pF 






Min 


Typ 


Max 


Min Max 




tPHL. 'PLH 


Propagation ISelay 
Data to Output 


Z.7 

3.3 ±0.3 


2,0 
2.0 


8.4 

7.0 


14.0 

10.0 


2.0 
2.0 


15.0 

10.5 


ns 


tpZL. 'PZH 


Output Enable Time 


2.7 
3.3 ±0.3 


2.5 

2.5 


9.6 
8.0 


16.9 
12.0 


2.5 

2.5 


18.0 
12.5 


ns 














tpHZ. tPLZ, 


Output Disable Time 


■ 2.7 
3.3 ± 0.3 


1.0 

1,0- 


10.2 

— j BS- l-- - 


19.0 
13.5 


1.0 
1.0 


20.0 
14.0 


ns 








toSHL. ■ ' 
<OSLH 


(Xitput to Output 
Skeir*Dat8 to Output 


2.7 
3.3 ±0.3 


■ (1 > 




' 1.5 
1.5 




. ,1.5 
1.5 


ns 









' Skew is defined as the atodute value of the 
applies to any outputs sMritchbig 'm the same 



between the actual propagation delav for any two sapvate 
I. either HIGH Id LOW (tosH J or LOW to HIGH (tosLH)- 



of the same device. The 
guaranteed by dest^. 



Capacitance 



Symbol 


PflfWIMtof 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 


PF 


Vcc = Open 


CpD 
(Note 1) 


Power Dissipation 
Capacitance 


70 

!. <-l 


PF 

1 i\ - 


Vcc = 3.3V 


llol*1:C^lsmMand«l10MHi. l^'Wt HKt Vtt'-i ^ 



iu\i loi oldalisva STB 



1 f.i'yo 

: M s. 

. ) a 

' It 



noltosinnoO 



Qt08 



! r noriae? aeC 
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National 

Semicondutitpr 
74LVQ241 

Low Voltage Octal Buffer/ Lirte^PrKrer 
with TRI-STATE® Outputs 

General Description 



The LVQ241 is an octal buffer and line driver designed to be 
employed as a memory address driver, clock driver and bus 
oriented transmitter or receiver which provides Inipiowad 
board density. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEC, SOIC EIAJ and QSOP 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity 

■ Guaranteed Incident wave switching into 750 

■ 4 l<V minimum ESD immunity 

■ MIL-STD-883 54ACQ products are available for Mili- 
tary/Aerospace applications 



Ordering Code: SeeSectionll 

Logic Symbol 



lEEE/lEC 



— Oj 

— % 



—Ot 
—Or 



Connection Diagram 



Pin Assignment for 
SOIC and QSOP 




-OEj 



-I7 



TL/F/11356-2 



Truth Tables 



Inputs 


Outputs 
(Pins 12, 14, 16, 18) 


OE1 


In 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



H - HIGH Voltage Level 
X ■ 



L - LOW Voltage Level 
Z ™ High Iw 



Inputs 


Outputs 


OE2 


'n 


(Pim3.5,7,9) 


L 




X 


Z 


H 




H 


H 


H 




L 


L 



Pin NanMS 


Deacriptlon 


OEi,OE2 

I0-I7 

O0-O7 


TRI-STATE Output Enable Inputs 

Inputs 

Outputs 





SOIC JEDEC 


SOIC EIAJ 


SSOP JEDEC 


Order Number 


74LVQ241SC 
74LVQ241SCX 


74LVQ241SJ 
74LVQ241SJX 


74LVQ241QSC 
741.VCIS41QSCX 


SeeNS 

Package Number 


M20B 


M20O 


MQA20 



9-5S 



Absolute Maximum Rating (Note) 

If Mllltary/Aeroapace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for j|va|lablllty and speclflcatlota. 



Supply Voltage (Vcc), 

DC Input Diode Current (I|k) 

-Vr=--0:5V- -1 



-O.£afto+7.0V 

•'■••nj tenif;Eit.')ii> 

-^aOniA 

+20 mA 
-0.5VtoVcc + 0.5V 



-20 mA 
F20rmA 
-0*V«toVoc + 'o.5V 



_DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V, 

Vo = Vcc + 
DC Output Voltage (Vq) " 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

(IccwIgnd) 
Storage Temperature fTs^) 
DC Latch-Up Sourc€[or 

Sinl< Current 

Note: The "Absolute Maximum Ratings" are tliose valu^ 
beyond whicti the safety of the device cannot be guaran- 
teed. The device stiould not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Ftecormnended^Operatirtg Conditions" table will define. 



Recommended Operating 
Conditions'] 

Supply Voltage (yoci) 
Input Voltage (V|) ' t-iamcisfl 

Output Voltage (Vo) 
Operating Temperature (I/O ' 

74LVQ -40°Cto+«g$5 
Minimum Input Edge Rate AV/At '^ - 

V|N 0.8V to 2.0V I 

Vcc® 3.0V 
1 .. 



2.0V to 3.6V 
OVtoVcc 

jovtoVoc 



125mV/ns 



3.2 1 



±400 mA 
-eS-Cto +150°C 



•IE 



a.E 



±300 mA 



I 

-1 



I E.£ I 

— A ' 

a - j c.s 



•SO' 



DC CharaetoilsUMir^ 









74LVQ241 


74LVQ241 






SyiMMl 




Vcc 
(V) 


Ta = 


+ 25°C 


Ta = 
-40°Clo +85°C 


Untts 


CondltkHll 








Typ 


Guaranteed Limits 




* i '' "'A ' 




Minimum High Level 
Input voltage ^ 












Vom-=«.+V- 
orVcc-0.1V 1 


3.0 


1.5 


2.0 


2.0 


V 


V|L 


MEbdmum Low Level 

Input Voltage 


3.0 


1.5 


0.8 


0.8 


y 


VOUT = 0-1V 
or Vcc - 0.1V 


VOH 


Minimum High Level 


3.0 


2.99 


2.9 


2.9 


V 


•out = -50(xA 




ijMputVoltw 1 


3.0 




2.58 


2.48 


V 


•V,N = ViuorViH 








lOH = -12 mA 


Vol 


Maximum Low Level 


3.0 


0.002 


0.1 


0.1 


V 


lour = 50 fiA 


en 


Output Voltage 


3.0 




0.36 


0.44 


""v ■ 


•V|N = ViLOrViH 
lOL = 12 mA 




Maximum Input 
Leakage Current 


3.6 




±0.1 






■ V| = Vcc. QND 

1 \ L, 



'All outpulK iMd^ n»mholGla on input dbaodUM with outpudidder tmt 



Symbol 


1 , ^1 » 


Vcc 
(V) 


Ta = + 25°C 


-40'Cto +85°C 


Units 


An nriltlnns 


Typ 


Guaranteed Limits 




tMinbnum Dynamic 
Output current . m x - " 


3.6 






36 


mA 


VoLD = 0'«'M« 

(Note 1) 


lOHD 


3.6 






-25 


mA 


VoHD = 2.0V Min 
(Note 1) 


"cc 


Maximum Quiescent 
Supply Cun'ent 


3.6 




4.0 


40.0. 




V|N = Vcc c GND 




Maximum TRI-STATE 
Lealoge Current 


3.6 




±0.25 


±2.5 




Vi(OE) = Vm Vih 
V| = Vcc> GND 
Vo = Vcc. GND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.4 


0.8 




V 


(Notes 2, 3) 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.4 


-0.8 




V 


(Noles2,3) 


VlHD 


Maximum IHigti Level 
Dynamic Input Voltage 


3.3 


1.6 


2.0 




V 


(Notes 2, 4) 


ViLD 


Maximum Low Level 

■Dynamic Input Voltage 


3.3 


1.6 


0.8 




-V ... 


(Notas2,4) 



tMaximum test duration 2.0 ms, one output loaded at a time. 

Note 1: Incident wave switching on transmission lines with impedances as low as 75n for commercial temperature range is guaranteed for 74LVQ. 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3.3V. One output @ GND. 

N(rt^ Max npoi^ of Data liifUtB (n) switching, n - 1 1nputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|^., pV to threshold (Vjug^ f = 



I AC Electrical Characterlstlbir^^ebiion 2 for Test Methodology 







1 


74LVQ241 


74LVQ241 




Symbol 


ParanwMr 


Vcc 
(V) 




Ta = +25'C 
Cl = SOpF 




Ta = -40°C 
to +85X 


Units 










Cl 


= 50 pF 










MIn Typ Max 






IPHL. 


Propaggfon Delay 


2.7 


2.0 


7.8 


12.7 


2.0 


14.0 




IPLH 


Data to Output J 


3.3 ±0.3 


2.0 


6.5 


9.0 


2.0 


9.5 


ns 


tpZL. 
tpZH 


Output ^pble|lnie 

i 


2.7 
3.3 ±0.3 


2.5 
2.5 


9.6 
8.0 


18.3 
13.0 


2.5 
2.5 


19.0 
13.5 


ns 


*PtC 
tpLZ 


Output DIsabteiTlme 


2.7 
3.3 ±0.3 


1.0 

1.0 : 


10.2 
8.5 


20.4 
14.5 


1.0 
1.0 


21.0 
15.0 


ns 


tOSHL. 
tOSLH 


Output to Output 
Skew 'Data to Output 


2.7 

3.3 ±0.3 




1.0 

1.0 


1.5 

1.5 


1.5 

1.5 


ns 



'Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of ttie same device. Ttw specification 
appl»atD«iyoulpi i li< i i>t l*w lnll»swiad>Beiion.silliarHiaMtoU»Wft^ 
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Symbol 



CpD 

(Note 1) 



Parametar 



Input Capacitance 



Power Dissipation 
Capacitance 



lyp 



4.5 



70 



PF 



1 1: Cpo I* nwuurad at 10 MHz. 



Vcc = Open 



Vex; = 3.3V 



^Of O brm LAI3 01O3 ^=I031 OiO^. , 



lis ravCi oeion ; 



d I — 



! 







3^^ 



I 



' (81 .at >f ,«f 



.;_*-.l'^iH- 



^National 



74LVQ244 
Low Voltage Octal 6uffer/Un#Bri¥ef^ 
with TRI-STATE® Outputs 



(r aioM) 



SUM or l» bmue iO" tl o<(D :t i K-t 



Features 

■ Ideal for low powor/low noiM 3.3V applications 



General Description 

The LVQ244 Is an octal tMiffer and line driver designed to be 
etnployad as a memory address driver, dock driver and iHis ■ Implements patented Quiet Series EMI reduction 
oriented transmitter or receiver which provides improved PC circuitry 
beard densl^. 



■ Available In SOIC JEDEC. SOIC EIAJ and Q80P 
padcages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity 

■ Guaranteed incident wave switching into 7Sn 

■ 4 kV minimum ESD immunity 

■ MIL-STI>8B3 54ACQ products are available for Mlli- 
taiy/Asrospaoe appWoaiions 



Ordering Code: SeeSeeflenll 
Logic Symbol 



Connoetlon Diagram 



lEEE/lEC 



Pin Asstgnment for 
SOiCandQSOP 





EN 




- h 




Ig 


lo- 


r ' 


> 


V 


—% 




ll— 




— <H 




H — 




— Oj 


05 


h — 




— Oj 


I2 












o> 
b 




EN 




d 




U — 




> 


V 


— 04 


on 


% — 




— 05 




k — 




— <^ 




h — 




— % 






iVF/iisae-2 



Truth Tables 



Inputs 


Outputs 
(Pine 12, 14, 16, 18) 


SI1 


In 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



Pin Names 


Description 


I0-I7 
O0-O7 


TRI-STATE Output Enable Inputs 

Inputs 

Outputo 



Inputs 


Outputs 
(Pine 3, 5, 7, 9) 


QE2 


In 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



H = HIGH Voltage Level 
L = LOW Voltags Laval 
X = limmteiial 
Z - High li 





SOIC JEDEC 


SOIC EIAJ 


SSOP JEDEC 


OldarNuintiar 


74LVQ244SC 

74LVQ244SCX 


74LVQ244SJ 
74LVQ244SJX 


74LVQ2440SC 
74LVQ244QSCX 


SsaNS 

Ptsii0Qb Nuinbsr 


M20B 


M20D 


MQA20 
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Absolute Maximum Rating (Note) 

llTMHitary /Aerospace specif led" deiUcef^ar^ rf^ulred, 
please contact the National Semlcohidii^aih-- Sales 
Office/Distributors for availability and spatemeaflUhs. 



-0.5V to +7.0V 



-20 mA 
.t20raA 
(n -jj).SV»^o + o.fy 

' ■ • -20 mA 
+ 20 mA 
-0.5VtoVcc + 0.5V 

I tmrkh- 

±400 mA 
-es'Cto +i5a'c 

±300 mA 



Recommended Operatipf 
Conditions 

Supply Voltage (Vcc) 

LVQ . «■ 

Input Voltage (V|) 

Output Voltage (Vo) _ 
Operating Temperature (T/^''-' ■ .v ' 
74LVQ 

Minimum Input Edge Rate AV/At 
' V|N from 0.8V to 2.0V ' 
Vcc ® 3-OV 



Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sink Current (Iq) 
DC Vcc or Ground Current 

(ice or Ignd) 
Storage TempeFatucf jP°^<3)i 
DC Latch-Up Source or 
-Sinlceurrent 

Note: TJw "At^liM Mixirmim Rating" are those values 
.^Jie^xmd Mel) the safely of the device canm^Js gimeip- 
teed. The dev^^touM not be operated at these ffin^. 7^ 
parametric vaiues defined in ttie "Electricai CharacterisU^" 

table are not guaranteed at tfie absolute maximum raVn0: 

The "Recommended OpmMngXkirKli^m" table wKI deem 

DC Electrical Characteristics 



2.0V to 3.6V 
OV to Vcc 
OVtoVcc 

-40°CtO +85»C 



125 mV/ns 



Symbol 


Parameter 


Vcc 
(V) 


74LVQS44 


74LVQ244 


. Units 


Condlfliiis A 




fe'-ftt-fc 






Typ 


Guar 


inteed Limits 






V|H 

. in,' 


Minimum High Level 
Input Voltage 


3.0 




2.0 


2.0 


V 


VoUT = 0.1V 
orVcc-0:W 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 


0.8 


0.8 


V 


Vqut = 0.1V 
orVcc - 0.1V 




Minimum High Level 
Output Voltage. 


3.0 


2.99 


2.9 


2.9 


V 


'out = -50 fiA 












•V|N = ViLOrViH 
Iqh = -12 mA 






3.0 




2.58 


2.48 


V 




Maximum Low Level 
Output Voltage 


3.0 


0.002 


0.1 


0.1 


V 


IquT = 50 fiA 


•-'Voc- 


3.0 




0.36 


0,44 


V 


•V|Ni= ViLOrVlH 
















Iql =i2mA 


Iin'T 


Maximum Input 


3.6 




±0.1 


±1.0 


jiA 


V| = Vcc. GND 




Leakage Current " 















t 



0^ 
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DC Electrl 



IStiCS (Continued) 









74LVQ244 ' 


74LVQ244 






Symbo^' 




Vcc 

(V) 


Ta = 


+ 2S°C 


Ta = -4<rc 
t«;+8rc 


Unlts 


Conditions 








Typ 


Guaranteed Limits 






lOLO 


tMinimum Dynamic 


3.6 






36 


mA 


VoLD 7 0.8V Max (Note 1) 




- Output Current 


3.6 








mA 


VoHb'^ 2.0VMin{Neita1) 


Ice 


Maximum Quiescent v . 
Supply Current 


3.6 




4.0 


40.0 


fiA 


V|N = Vcc'^'"' 
or GND 




Maximum TRI-STATE 
Leakage Current 


3.6 




±0.25 


±2.5 


fi,A 


■ ■ rr- 

Vi(OE) = Vii, V|H.-,,-, 

Vo ^^YCB^Hni? - 


VOLP 


Quiet Output 
Maximum Dynamic Vol 


3.3 


0.4 


0.8 




V 


.(Hai«kaEi3) 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


o.o 


-0.4 


-0.8 






(Notes 2, 3) 


VlHD 


Minimum High Level 

Dynamic Input Voltage 


3.3 


1.7 


2.0 




V 


(Notes 2, 4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.7 


0.8 




V 


(Notes 2, 4) 


tMaxbmimt 


nt duration 2.0 ins, one output load 


Matalkm 


). 






Iri^C^jC' "A/.r-i^^f .i'iv.j^r.iV. 



Nal> 1: Incident mm awttchiny on tranamiaaion Ines with Impedancec as loiiir as 750 tor co m m ei clal lB n i p e^aM*ef«"aeilsa i a' < c M g*itei''74^i<Qir r. ViVrc j ■>:'.\ 
Hole 9i Worst case [wsiiHiMw. 

NdM ft Max number of outputs dellnsd as (n). Data Inputs are driven OV to 3.3V; one output at G|i«). .'r ' t>'tfL-''tBTi'j V^..^ = "ti'j^':-2 '.-.■''.i 
"IIS[|» «HllaKW»«berot pats lnpulB-(n) switching, (n - 1) Inputs awHclilns OV to 3.3V. Input-under-teet switching; MfMa- On tttBU (VmJ. (|V l a I h ws he ld - 
(V|wJ.f-1MHl j 

AGfilei^ical Oiaracteristics: Se|eSe<38an>2^forTji^Metliodology ' i>i~fi:fi«T loam^s 





- -1- -S '-' 




, c,7fLVQ244 


74LVQ244 








Symtxjl 


Parameter 


Vcc 

(V) 


Ta = +25°C 
Cl = 50 pF 


Ta= -40-p 
to+86*C 1 


Unite 










Cl = 50 pF 




Min Typ Max 


Min Max 














tPHL. 


Propagation Delay 


2.7 

3.3 ±0.3 


2.0 8.4 ^2.7 

2.0 7.0 9.0 


2.0 14.0 

2.0 9.5 


ns 


*PLH 


Data to Output 




tpZL. 


Output Enable Time 


2.7 


2.5 9.6 16.9 


2.5 18.0 


rts 


*PZH 




3.3 ±0.3 


2.5 8.0 12.0 


2.5 12.5 




tpHZ. 
tpLZ 


Output Disable Time 


2.7 
. 3.3 ±0.3 




1.0 14.0 




1.0 10.8 19.0 
1.0 9.0 13.5 


ns 




Output to Output 
Sl<ew* Data to Output 










tOSHL. 
tOSLH 


2.7 
3.3 ±0.3 


1.0 1.5 

l.o' 1.5 


1.5 
1.5 





'Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The specification 
applies to any outputs switching in the same direction, either HIGH to LOW (tosHi) or LOW to HIGH (tosix)- Parameter guaranteed by design. 



Capacitance 



SymlMt 


Paramatar 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Opon 


CpD 


Power Dissipation 
Capacitance 


70 


pF 


Vcc = 3.3V 


Note 1: Cpo la meosMW 


<t olio MHz. 










74LVQ245 

Low Voltage Octal Bidirectional Transceiver 
with TRI-STATE® Inputs/Outputs 
General Description 

The LVQ245 contains eight non-inverting bidirectional tMjff- 
ers with TRI-STATE outputs and is intended for bus-orient- 
ed applications. Current sinking capability is 12 mA at both 
the A and B ports. The Transmit/Receive (T/R) input deter- 
mines the direction of data flow through the bidirectional 
transceiver. Transmit (active-HIGH) enables data from A 
ports to B ports; Receive (active-LOW) enables data from B 
ports to A ports. The Output Enable Input, when HIGH, dis- 
ables both A and B ports by placing ttiem in a HK3M Z condi- 
tion. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEC, SOIC EIAJ and QSOP 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

. ■ improved latch-up immuni^ ; ■<. xi -- ■ 

■ Guaranteed incident wave swilchiNiillSe 71^ . i. . i 
AM AkV minimum ESD immunity .ii.' ~:r: 

-ti6vdMi«iW'{A»«tNasw«pi^ic**on8.i>,,-.- s^o. i\-..i<\-« \. - v. 



Ordering Code: 
Logic Symix>is 



lEEE/lEC 



B^J^nnection Diagram 



Pin Assignment for 
SOIC and QSOP 



1^ atsovj*'; 



OE 



JLl 



OE , ■• ■ 


T/R 

So B, Bj B, 8, % 


8> »7 



I I I I I I 



E)ri-(») 

3 EN2 (AB) 



TT 

n/F/iiasK-t' 



*2- 



*5- 
*6- 
*7T 
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TL/F/1 1357-3 



Trutli Table 







Pin Names 


Description 


OE 

T/R 


Output Enable Input 
Transmit/ Receive Input 






A0-A7 


Side A TRI-STATE Inputs or 
TRI-STATE Outputs 






B0-B7 


SMe 8 TRI-STATE Inputs or 
TRI-STATE Outputs 



Inputs 


Outputs 


GE 


T/R 


1 


^.j L .- 


Bus B Data to Bus A 


L 




H 


Bus A Data to Bus B 


H 




X 


HIGH-Z State 



ft = HtGA-VMlage Lsmr 
L - LOW Voltage Level 

X = Immaterial 





SOIC JEDEC 


SOIC EIAJ 


SSOP JEDEC 


Order Number 


74LVQ245SC 
74LVQ245SCX 


74LVQ245SJ 

74LVQ245SJX 


74LVQ245QSC 
74LVQ245QSCX 


See NS Package Number 


M20B 


M200 


MQA20 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the Nattonal Semiconductor Sales 
Office/Distributors for availaMlitir and specifications. 

Supply Voltage (Vcc) -0.5V to + 7.0V 

DC Input Diode Current (Iik) 



20 mA 
+20 mA 
0.5V1oVcc + b.5V 

,; wol -• . 



V| = -0.5V 
V| = Vcc + 0.5V 
DCInput Voltage (V|) 

DC Output Diode Current (Iqk) 
Vo= -0.5V vvo,-.' -20nnA 

Vo = ycc + ,0.5V ■ - \. " +20mA 
DC Output Voltage (Vcd -0.$VtoVjGC~t 0.5V 

DC Oiiip^-SiauiBe.' - or ;■ n rj^i jlfJ^ r. - a 
orSinkCun«nt(lo) ±5PmA 

DC V^'or Ground Cuirents ^ • ion .ji • >.it;- ;>iJ « 

OccOtIgnd) — -.vii- - . .«r-d5480 mA 

Storage Temperature (TsT(^- : ■ '"^WOto +15*0 
DC Latch-Up Source or 

Sink Current ± 300 mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the abaokjte maximum rairtgs. 
The "ReaomqiaieMOpem^CpriMioi«" table mdeOie 

DC Oeetfiead Characteristics 



Recommentjgj 
Conditions 

Supply Voltage (Vcd 

LVQ 
Input Voltage (V|) 
Output Voltage (Vo) 
Operating Temperature (Ta) 

74LVQ , ^ 

Minimum Input Edge Rate (AV/A^ . 
, ,y|(| from 0.8V to 2.0y ',. .yt 



6V 

OVtoVcc 
OV to Vcc 

,-Aq-c\a +85-0 



, 125mV/ns 

- S i :w all; I 



.-.iU poi. .olf| vri 6tT0q G A .■■ ' ■.?:-^t 

.toil 



Symbol 


Parameter 


Vcc 
(V) 


74LVQ24S 


74LVQ245 


UnlU 


Condltians 


Ta= +2rc 


Ta = 
-40°Cto +8S'C 


Typ 


Guaranteed Unfts ' 






V|H 


Minimum High Level 
Input Voltage 


3.0 


1.5 


2.0 


2.0 


V 


VoUT = 01V 
or Vcc - 0-1V 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 


0.8 


OM 


V 


VoUT = 0.1V 
orVcc-0.1V 


VOH 


Minimum High Level 


3.0 


2.99 


2.9 


2.9 


V 


lOUT = -50:>tA 




Output Voltage 














3.0 




2.58 


2.48 


V 


•V|N = V|L0rV|H 
lOH = -12 mA 


Vol 


Maximum Low Level 






0.1 






Iqut = 50 jiiA 


i »» 

V - - - ■ 


^^^^g^ Voltage 


3.0 


0.002 


0.1 


V 


3.0 




0.36 


0.44 


V 


•V,N = ViLOrViH 
'OL = +12 mA 


'llN 


Maximum Input 
Leakage Current 


3.6 




±0.1 


±1.0 


fiA 


V| = Vcc. GND 



•AH oulpuli laadait threahsMB en tviit associated with outixjt undw 



»«6 



DC Electrical Characteristics (Continued) 



>na}l3BCi: 









74LVQ245 


74LVQ^45 




1 






Vcc 




Ta = 






Symbol 


Paramater 




"A = 


+ 25°C 


-40°Cto +8S"C 


Units 


Conditions 








Typ 


Guaranteed Limits 






•old 


tMbiimum Dynamic 


3.6 






36 


mA 


VoLD = 0-8V Max 




Output Ojrrani 












(Notel) 


lOHD 




3.6 






-25 


mA 


VoHD = 2.0V Min 
(Notel) 


Ice 


Maximum Quiescent 
Supply Current 


3.6 




4.0 


40.0 


;j.A 


or GND 


kHT 


Maximum I/O 
Leakage Current 


3.6 




±0.3 


±3.0 


^ 


V|(OE) = V|u, V|H 
V| = Vcc. QND 
Vo = Vcc. GND 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.5 


0.8 




V 


(Notes 2, 3) 


VoLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.5 


-0.8 




V 


(Notas 2, 3] 


VlHD 


Maximum IHigh Level 

Dynamic Input Voltage 


3.3 


1.6 


2.0 




V 


(Notes 2, 4) 


V|LD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.7 


0.8 




V 


(Notes 2, 4) 



n tMt duraHon 2X) im, one output IomM St a ttiw. 



Hole 1: Inddenft wiwe mHoMrb on tnMvnilMton Inoo vMi tmpedanooe as low as 75A tor oonvnenW tanpeitture range la 



«or74Lya 



n number of outputs defined u 
■x number of Ma Inputs 
1MHz. 



Dels inputs are driven OV to 3.3V; one ou^xit at GND. 

(n - 1) Inputs a wllc W ng OV lb 3JV. Inpul4indar4aat swMchino: 3.3V to thraahotd (Vu), OV to ttveaiiold 



AC Electrical Characteristics: See Section 2 for Test Methodology 



VyinDIII 




Vcc 

(V) 


74t.vaa46 


74LVQ245 


Units 


Cl=60pF 


Ta = -40°C 
to + 85°C 
Cl = 50 pF 


Mbi Typ Max 


Mbi Mn 


tpHL. tPLH 


Propagation Delay 


2.7 
3.3 ±0.3 


2.0 0.0 1 4 

2.0 7.5 10.0 


2 15.0 
20 10.5 


ns 


tpZL.tPZH 


Output Enable Time 


2.7 
3.3 ±0.3 


3.0 10.2 18.3 
3.0 8.5 13.0 


3.0 19.0 
3.0 13.5 


ns 


tpHZ>tpLZ 


Ou^xit Disable Time 


2.7 
3.3 ±0.3 


1.0 10.2 20.4 
1.0 8.5 14.5 


1.0 21.0 
1.0 15.0 


ns 


tOSHL. 
•OSLH 


Output to Output 
Skew* 


2.7 
3.3 ±0.3 


1.0 1.5 
1.0 1.5 


1.5 
1.5 


ns 



'Sicew is defined as the absoiute value of the difference between the actual propagation delay for any two separate outputs of the same device. The ap ac W e a lion 
applies to any outputs swritching in the same direction, either HIGH to LOW (tosHiJ <v LOW to HIGH (Ioslh)- Parameter guaranteed by design. 
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in 



Capacitance 


















Symbol 


Parameter 




Unite 


ContfUoiw 




' r ' ' 




C|N 


Input Capacitance 




PF 


Vcc = Open 










Input/Output 
Capacitance 


15 


PF 


V«-. = 3.3V 






















CpD 

(Notel) 


Power Dissipation 
Capacitance 
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pF 


Vcc = 3-3V 






Not* 1:Cpolsinaaauredat10MHz. 




- 


. _ — 


1 
















0.t» 


- 

! 

i . ._ . 


as 














] 












s 1.1 




f,.K , 






























1 
















■j .i 


— i 

1 
























OV '1 








I* - 






































J ','1. a a*>ii»»U) iiL-i'.riT ((i -myr xiv .1 










































:> o(. - , • 
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Semloondiicifr;., 



74LVQ273 

Low Voltage OdtiEri 



vo ■ 



c4 Vi. j- 



. . 'tSfio-T' •nt.j'.Wili <; 



?Flop 



General Description 

The LVQ273 has eight edge-triggered D-type flip-flops with 
individual D irtputs and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) input load and resA 
(clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D in- 
put, one setup time before the LOW-to-l-IIQH dock \ian- 
sition, is transferred to the oofneapondlng flip-flap's Q out- 
put. 

All outputs will t>e forced LOW independently of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Clock and Master Reset are common to all 
storage elements. 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEC, SOIC EIAJ and QSOP 
packages 

■ Guaranteed simultaneous switching rioise level and 
dynamic threshold performance . • , - 

■ Improved latch-up immunity ^ 

■ Guaranteed incident wave switching Into 75(1 

■ 4 kV minimum ESD immunity 

■ MIL-STD-883 54ACQ products are available for Mili- 
tary/ Aerospace applications 



Ordering Code: SeeSectionll 
Logic Symbols 



Pin Assignment for 
SOIC and QSOP 



I! I I I I I I 







CP 
MR 






-0 













I I I I I I I I 



TL/F/1 1358-1 





R 


CP 




"o — 

0,— 


1D 




Dj — 
D,— 






"4 — 

°s — 






h — 

<h — 







-"3 



MR 
h 

Ol 
O2 
D2-|7 
Oj- 8 
Qj- 9 



20 

19 -Q, 

18 -D, 

17 -I^ 

IS -Q, 

15 -Q5 
t4 -05 
13 -D4 

12 -q, 



TLyF/113S8-2 



■n/F/iijpf-s 



1i 



Pin Names 


Description 


D0-D7 
MR 

CP 

Q0-Q7 


Data Inputs 

Master Reset 

Clock Pulw InpW, JT^^ 

Data Outputs' 



-I- 



I no I r- :-itvV ■.■3bt y ■■' 





SOIC 


SOIC 


SSOP 




JEDEC 


EIAJ 


JEDEC 


Order Number 


74LVQ273SC 


74LVQ273SJ 


74LVQ273QSC 




74LVQ273SCX 


74LVQ273SJX 


74LVQ273QSCX 


See NS Package Number 


UZOB 


M20O 


MQA20 
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-20 mA 
+ 20mA 

-0.5VtoVcc + 0.5V 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Offtce/Distributors for avallalillity and spedftcatlons. 

Supply Voltage (Vcd -O-SV to + 7.0V 

DC Input Diode Current 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage CV|) 
DC Output Diode Cun«nt (Iqk) 

Vq '^'fftOSWi'-l'' V'j.t; esion woi , .awoq A>oi vsl '.a<--20 MA 

Vo i^.^^oc OiWrsihoS feioO to.'nfctei; vn^<MhSO BlA 
DC Output Voltage (Vo) -0.5Vto¥^-#0.5V 
DC oa^eftfeource ^^^aai. :.'oe .1, '.ici-'-'. B 

or Sinli Current (lo) ^'^'^IfiSdmA 
DC^Tcc or Ground CSi»M^ ^"■r^f"'^''' l^'-^ 

(lex; or Ignd) i^'crtM-if ±400 mA 

Storage Temperature (Tstq) ^ — 
DC Latch-up Source or 

Sinic Current '",',"±9()pmA 
Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not t>e operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" tabfe wiK d^he 
the conditions for actual device operation. 

DC Ciiaracteristics 

laS ti-. 9 IOIi|1WHft 'it^ — 




Recommended Operating 
Conditions 

Supply voltage ^,^AS»XXKX3m\&0 * 

LVQ 2.0V to 3.6V 

Input Voltage (V|) OVtoVcc 
Output Voltage (Vq) OV to Vcc 

Operating Temperature (Ta) 

74LVO 

Minimum Input Edge Rate AV/iA}^. 
V|w from 0.8V to 2.6^ 
Vcc® 3.0V ^'^•'■-'o-ejrlo.e.t.n 

lata) br.B two! laqni ■- " - / .v 

'..;8i';<>ii3/i'.-'r:ie ' -> ~,-.«L/. 

■fii C (ijao ir., j'sJi j.ri . oeiaiiph! i>9b» ';ll:rt ai i yur ; .irlT 
iBU )l3o -. HOil+ot-WOJ 6(t eioied wiJ ql-msc «io iuc; 
uo O .» in->ft-c!W 8iilbno<)e^'r/!) efU oi hanetanfiit .rn.Di? 

'Kq 

^^ ' ..atiefcm WCJ h !.ro* il"- 11 -'i ' iiA 



-40°Cto +85°C 



125mV/ns 



V aottno 0I03 



-Parameter 



Vcc 
(V) 



Typ 



"•-WCtO+flfe; 



diiarantiMd 



Units 



Conditions 



V|H 



Minimum IHigii Level 
Input Voltage 



3.0 



2.0 



Vout = 0.1V 
orVcc-0.1V 



ViL 



Maximum Liow Level 
Input Voltage 



3.0 



1.5 



0.8 



0.8 



Vout = 0.1V 
or Vcc - 0.1V 



3-4 1 



Minimum IHighi Level 
Output Voltage 



3.0 



2.99 



2;9 



2.9 



•out = ~50 fiA 



3.0 



2.56 



2.48 



*V|N = ViLOrViH 
'oh = -12mA 



Maximum Low Level 
Output Voltage 



3.0 



0.002 



0.1 



0.1 



'out = 50 fiA 



3.0 



0.36 



0.44 



•V|N = ViLOrViH 

Iql =12mA 



Maximum Input 
Leakage Current 



3.6 



±0.1 



_.±1.0 



mA 



V| = Vcc. GND 



'Ail outputs loaded; thresholds on Input assodatsd with output under test 



afr«-7o 





' Paramater 

•,t: 


•CC 

(V), 


Ta = +2rc 


Ta = 
-40°Cto +85°C 


Units 




TVD 


Guaranteed Limits 




tMNmum Dynamic 

Di itni it T^iirrftnt 












VoLD = 0.8V Max 
(Note 1) 


l0U3 

Si 


3.6 


















X— — - — — 




VoHD = 2.0V Min 
(Motel) 


'OHR, 




3.6 










lex; 
















Maximum Quiescent 

Qi innlu irrAnt 


3.6 




4.0 


40.0 


fiA 






















Quiet Output 
Maximum Dynamic Vql 


3.3 


OA 


0.8 




V 


(Notes 2, 3) 


















VOLV 


Quiet Output 

Minimi im Durtflrmir* \/<-ii 

iviii III ■ lui ■ 1 Lyyiiuiiiiw * ril 


3.3 


-0.3 


-0.8 


S < 


V 


(Notes 2. 3) 


VlHD 


Maximum High Level 
Oynamic Input Voltaga 


3.3 


1.7 


2.0 




V 


(Notes 2, 4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 














3.3 


1.6 


0.8 




V 


(Notes 2, 4) 


tMaxrmutn test duration 2.0 ms, one output loaded at a time. 


Note 1; Incident wave switching on transmission tines with impedances as low as 750 for commercial tempefature range i9.guaianteed for 74LVQ. 
Note 2: Worst case package. ^OOoIOf?''.' J' ' ■' * »3'.' '' ) 
Note 3: Max number ot outputs defined as (n). Data Inputs are driven OV to 3.3V; one output at GND. " 

Note 4: Max nuntar of Data Inputs (n) saltcMng. (n - 1) InputanMGiiing SV te 3.3V. li)pill«ndsr4BttaMileliing: 3^ ts mnSi^ t/^^t^iaViniim (iim0 

= 1 MHz. 

AC Electrical Characteristics: see section 2 for rest Methodology 


Symbol 


Parametaf 


Vcc 

(V) 


74LVQ273 


74LV0273 


Units 


Ta= +2src 
Cl = SOpF 


Ta = -40°C 
to +85°C 
Cl = SOpF 


Min Typ Max 


MIn Max 


'max 


Maximum Clock 
Frequency 


2.7 
3.3 ±0.3 


50 
90 


45 
75 


MHz 


tPLH 


Propagation Delay 
CP to Qn 


2.7 
3.3 ±0.3 


4.0 9.6 17,8 
4.0 8.0 ; .. . 


3 ?0.0 


ns 


*PHL 


Propagation Delay 
CP to Qn 


2.7 
3.3 ±0.3 


4.0 10.2 18.3 
4.0 8.5 13.0 


3.5 20.5 
3.5 14.5 


ns 


tpHL 


Propagation Daley 
MRtoQn 


2.7 
3.3 ±0.3 


4.0 10.2 1S.3 
4.0 8.5 13.0 


3.5 20.0 
3.5 14.0 


ns 


tOSHL. 
tOSLH 


Output to Output 
Skew* 


2.7 
3.3 ±0.3 


1.0 1.5 
1.0 1.5 


1.5 

1.5 


ns 


'Skew is defined as ttie absolute value of the difference between the actual propagatkm delay for any two outputs within the same packaaed denes. The 
taelsd. 



I9« 



AC Operating Requirements: see section 2 for rest Methodology 



Wrtmwtwsa f oi ; 



'ii vVi^X 74LVQ273 



Xcc J 
(V) 



Typ 



74LVQ273 



Ta = -40°C 

to +8rc 

Cl = 50 pF 



Guaranteed Minimum 



Unite 



■iM V: 



Setup Tlnne, HIGH or LOW 

Dp to CP -| 



2.7 
3.3 ±0.3 



6.5 
5.0 



8.5 
6.0 



ns 



Hold Time, Hiqn or L0\«' 
DntoCP ^ 



2.7 
3.3 ±0.3 



0.0 
0.0 



0.0 
0.0 



Clock Pulse Width 
HIGH or LOW 



2.7 

3.3 ±0.3 



7.6 

5.5 



8.5 
6.0 



^ Pulse Width 
HIGH or LOW . 



2.7 
3.3 ±0.3 



7.0 
5.5 



8.5 
6.0 



Recovery Time 
BHtoCP 



2-7 
3,3; ±0.3 



5.0 

4.Q 



6.5 



figi! ■ r iiifi' it- 



Capacitance 



Symbol 


Parameter 


Typ 


Units 


ConcUtiena 


On* " 


Input Capacitance 


4.5 






CpD 
(Note 1) 


'" '^ewer Dissipation 
Capacitance 


35 




"Vcc " 3.3V 



■ !OOU. ,-•1 :f ?lrrt« 
«3 iaint^'/ :s flfoM 



icoM nIM 


lOM 










r'VI 


1 



















" f. 


a. ■ ' 


Bfi 0/ 












i e 




■ - 




f i 








a.t. 




•■.5' 














e.i 


1 












_ 




O.t 


{ e.o.+ E.f 


1 ■ .vs^S 1 





0^ 
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74LVQ373 

Low Voltage Octal Transparent Latch 
with TRI-STATE® Outputs 



General Description 

The LVQ373 consists of eight latches with TRI-STATE out- 
puts for bus organized system applications. The latches ap- 
pear transparent to the data when Latch Enable (LE) is 
HIGH. When LE is low, the data satisfying the input timing 
requirements is latched. Data appears on the bus when the 
Output Enable (OE) is LOW. When OE is HIGH, the bus 
ouipiit is In the high,^npedanc«.,staie. ^ 




J i 



Features 

■ Ideal for low power/low noise 3.3V applications 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEC, SOIC EIAJ and QSOP 
packages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity 

)t Guaranteed incident wave switcl^ijg into 750 
4 kV minimum ESD Immunity 

M|L-STD-683, 54ACQ products are available for Mill- 



Logf&Symbols 

v> . 

I I I I I I I I 




lEEE/lEP 



D„D|D2Dj04%H,D7 



°0 °l 

TT 



°2 Oj 

TT 



°4 °5 °t °7 

TTTT 



OE- 

LE- 

D, - 



EN 

Ct 

3_ 



ID 



-Oo 
.0, 

-02 
-°i 
-O4 
-<% 
-06 
-O7 
TL/F/n3»-2 



0(^m9C^en Diagram 



SOIC and QSOP 



OE — 


1 


^^7^ 

JijI; .r ;... .>r 


20 




Oo- 


2 




19 


-O7 




3 




18 




D|- 


4 




17 


-^ 


0|- 


5 




t« 




O2- 


6 




15 


-05 


Dj- 


7 




14 


-h 


Oj- 


B 




13 


-B4 


O3- 


9 




12 


-04 


m- 


to 




11 


-LE 



nyp/iises-s 



Pin Names 


DescripUen 


D0-D7 

LE 

GE 

O0-O7 


Data Inputs 
Latch Enable Input 
Output Enable Input 
TRI-STATE Latch OulpulS 





SOIC JEDEC 


SOIC EIAJ 


SSOP JEDEC 


Order Number 


74LVQ373SC 
74LVQ373SCX 


74LVQ373SJ 
74LVQ373SJX 


74LVQ373QSC 
74LVQ373QSCX 


See NS RBetEmeMmbw 


M20B 


M20D 


MQA20 
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Functional Description 

The LVQ373 contains eight D-type latches with TRI-STATE 
standard outputs. When the Latch Enable (LE) input is 
HIGH, data on the D„ inputs enters the latches. In this con- 
dition the latches are transparent, i.e., a latch output will 
change state each time its D input changes. When LE is 
LOW, the latches store the information th^t was present on 
the D inputs a setup time preceding the HIGH-to-LdW tran- 
sition of LE. The TRI-STATE standard outputs are con- 
trolled by the Output Enable (S^ input When OE Is LOW, 
the standard outputs are In the 2-state mode. When is 
HIGH, the standard 0Mtputs.^e in the high impedance mode 



latches. 



Logic Diagram 

r>r» levet 

Do 0, Dj Dj 

I— n L n L n L 



OE-0|>- 

• lOt 



I 



Q -I Q -1 



I 



Truth Table 



Inputs 


Outputs 


LE 


OE 


On 


On 


X 


H 






H 


L 


L 


L 


H 


L 


H 




L 


L • 







H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = High Impedance 
X = Immaterial 

Oo = Prevkxn Og before HIQH to Low tiamition of Latch Enal>le 



1,1' >i._'i . 



I 



'4 "5 "6 ^ 



0-1 Q -1 



Hj 0, Oj 03 04 % 07 

' " - TL/F/11358-5 

notelintthlsdtaQramls|iiD«ldedontyfsr«w^iNlgratandiiigoflo^ \ 



•"j-Jf r 



i ' I 



TTIT 



0«A£>M I OCiM 8i-.;- V ■"nui'l -t." --v ?.<• 



Absolute Maximum Ratings (Note) 

If Military/ Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
OHlce/Dlstrlbutors for avaHabHtty and specifications. 



Supply Voltage (Vcc) 
DC Input Diode Cunent (I|k) ; 
V| 0.5V - 

DC Output Didde^Cun'ent (Iqk) 
Vo= -0.5V " I Ah 

«0.5= Vec^ 0.5V^ -L!" 
DC Output Voltiige (VoJii 
DC Output'^urce " I 

or Sink Current (lo) 
DC Vcc or Ground Current 

(Ice or Iqnd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 
Note: The "Absoluts Maximum Ratings 



ja5Vto +7.0V 

' 20mA 

i ':r.+2prt»A 

-0.5V1»|fec + 04V 



0.01- -, 
.•fe2tt 



CSV to Vcc 



-20n|iA i> 
'.2aAA 

+ 0.fV 



Recommended Operating 
Conditions 

Supply Voltage (Vqc) 

LVQ 
Input Voltage (V|) 
.jQulpiAyoitage(Vo) 
Oparaling Temperature (Ta) 

MMmum Input Edge Rate (AV/^, 
fViN froflHXSV to 2.0V 



< 

§ 



2.0V to 3.6V 
OVtoVcc 
OVtoVcc 



40°Cto +65°C 



ivcc«3.oy 



±so 



+ 400 mA 
-eS-Cto +150°C 



TA'E-lFiT r.iijrnixs.\< 125 mV/BSll 



± 300 mA 
' are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions " table will deSne 
the oont^iom'loitmelimhilmiiem^n 



DC Characteristics 



Symbol 



Vcc 

(V) 



74LV0373 



+2rc 



Typ 



74LVQ373 



Ta = 
-40°CtO +85"C 



Guaranteed Limits 



UniU 



Conditions 



V|H 



Minimum High Level 
Input Votege 



3.0 



1.5 



2.0 



2.0 



VouT = 0.1V 
or Vcc - M^ ^ 



Maximum Low Level 
Input Voltage 



3.0 



1.5 



0.8 



0.8 



VouT = 0.1V 
or Vcc - 01V 



VOH 



Mipimum IHigh Level 

oQi^Voni«^ 



3.0 



2.99 



2.9 



2.9 



IqUT = -50 nA 



3.0 



2.sa 



2.48 



•V|N = V|LOrV|H 
Iqh = -12 mA 



Vol. 

er 



- Maximum Lew Level 
Output Voltage 



3.0 



0.002 



ai 



ai 



IqUT = 50 fiA 



3.0 



0.36 



0.44 



•V|N = V|LOrV|H 
IqL = 12 mA 



hi*" 



Maximum Input 
^Leakage Cugent 



3.6 



-+- 



E.O 



JLlA 



*AII outputs loaiMdritimhalds on Input aMtocMftllwHh output uAMr tnt 













to +85*0 


units 


Conditions 








Typ 


Guaranteed Limits 






lOLD 


tMinimum Dynamic 


3.6 






36 


mA 


VoLD = 0.8V Max (Note 1) 


Iqhd 


Output Current . ^ 










mA 


VoHD = 2.0V Min (Note 1) 


Ice 


Maximum Quiescent 
Supply Current 


3.6 




4.0 


40.0 


(lA 


V|N = Vcc 
orGND 




Maximum TRI-STATE 
Leakage Current 


3.6 




±0.25 


±2.5 


nA 


V|(OE) = V|L, V|H 
V| = VcfegND,. 


VoLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.4 


0.8 




V 


■(NjSKS8f3}^if. V. or 


VOLV 


Quiet Output 
Minimum Dynamic Vql 


3.3 


-0.3 


-0.8 


•i3T + K^'O'Cv - 


V 


(Notes 2. 3) 


V|HD 


Maximum High Level 
Dynamic Input Voltage 


O.O 


i 7 


2.0 




y 


(Notes 2, 4) 


V|LD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.6 


0.B ■ 






^Notes2,4) 

la Wm*! ... .1 -1 J- -i-- ■ — 



tMaxbnuin (Mt dunHon 2.0 im, on* output 
Note 1: IncMant warn swMcMng on 
Not* 2: Wont case package. 
Not* 3: Max number of outputs defined as 
Not* trmKTMMMr SrTMWIt^MS W 
(V|HD».t- 1 MHz. ' I 



atallnw. 
lines wWi Impedances as low as 



7Sn for commafdal tsmpsotefl 



*tit0iMniawmaKMciwD» V 



Data inputs are driven OV to 3.3V; one output at GND. 

_^ w 



MMJifl W3.SV'W ntSMBIff (VjjS),' min 



AC £rei^f rical dKdracterfsHcs: See Section 2 for Test Methodology 















74LVQ373 
















Symbol 


Parameter 


Vcc 


Ta = + 25°C 


Ta= -4irc 

'te^-85°C 


Unite 






(V) 


Cl = 50 pF 


Cl = 


50 pF 






u '. — '— 




MIn Typ Max 


Min 


Max 




tpHL. 
tpLH 


Propagation Deli^ 


2.7 


2.5 


9.6 


14.8 


2.5 


16.0 




Onto On 


3.3 ±0.3 


2.5 


8.0 


10.5 


2.5 


11.0 


ns 


tpLH. 


Propagation Delay 


2.7 


2.5 


9.6 


16.9 


2.S 


18.0 




tPHL 


LEtoOn 


3^3 ±0.3 


2.5 


8.0 


12.0 


.,2.6.-1,- 


,-.<il2i5 


ns 


tpZL. 
tpZH 


Output Enable Time 


2.7 
3.3 ±0.3 


2.5 
2.5 


10.2 

8.5 


18.3 
13.0 


2.S"" 
2.5 


■ li'o 

13.5 


ns 


tpHZ. 
tpLZ 


Output Disable Time 


2.7 

3.3 ±0.3 


1.0 
1.0 


10.8 
, 9.0 


20.4 
14.5 


1.0 
1:0 


21.0 
15.0 


ns 


toSHL. 
tOSLH 


Output to Output Skew* 


2.7 






1.5- 




1.5 c 




3.3 ±0.3 




1.0 


1.5 


1.5 


ns 



'Skew Is denned as the atnokita value of (De dffSfsnoe between thi 
<\ appDsa to any outputs swIMiing ki tlie same dtaeUon, 



HIQH 



delay for any two 
«o low (^jSHi) or LOW to HIQH 



outpMa of the same deirice. The 
Oosim). Paramatsrguannl**d by 



9^6 









74LVQ373 


74LVQ373 




Symbol 

! 


r«Miiwiw 


Vcc 

(V) 


Ta = 

Cl = 


+ 25°C 
SOpF 


Ta = -40'C 

to +8rc 

Cl = 50 pF 










Typ 


Guaranteed Minimum 


S 11 ft ^If 


ts 


Setup Time, HIGH or LOW 


2.7 





4.0 


4.5 


ns 






3.3 ±0.3 





3.0 


3.0 


tH 


How Time. HIGH or LOW 


2.7 





1.5 


1.5 


ns 






3.3 ±0.3 





1.5 


1.5 


tw 




2.7 
3.3 ±0.3 


2.4 
2.0 


. 5.0 
4.0 


j. 6.0 
4.0 


ns 



s 

CO 
-J 

u. 



vh fit 'ovr. gn- 

Capacitance 



Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 


CpD 
(Note 1) 


Power Dissipatton 
Capacitance 


39 


pF 


Vcc = 3.3V 



i1:CpDisi«^ailira^UlbMHl ' ^' " ', 



ft rwcysZ^sSt 




r 



rtiT r 
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General Description Features 

The LVQ374 is a higl^^peeKl Jovi|HX>wer octal D-type fHp- ■ Ideal for low pc^/l(i)|!ji}(^^ j|^^ 
flop featuring separate D-type Inputs for each flip-flop and ■ Implements patwilsd Qutot Series EMI reduction 
TRI-STATE outputs -for I xnmriBBte id' applications. A tniff- * : edrcuitry — — uc«i7~*ui*. i, a - ■ 
ered Clock (CP) and Output Enaw fSEfw convnon t6 ail ■ Available iq SOIC JEDEGflOib'llXf Im 6kx> 

Smsm^—i 'Ih ! '±i J '..paaagait.-'---^- - 

■ Guarantaad simultaneous swHcMng notoe level and dy- 
namic ttireshold performance . 

■^Irnproyedjatch-up immunity ^■■Jfii ■}> 

' r,iffli ■ jSuarsnteed incident wave switching into ^a^t j^, 

— ■ BTHW iSnlmum ESD immunity 

— ^ B^Buffeila posiii|ie edg 6 . tti flgaacutefefc. 

V£.S = r>aV ■ TRI-SLATE otWJUtS'diiBBiJbBSIIfcws'br buffer memory' 




inC5rDCI^~54At!QnProducts'are availalsle^for Mill- 
tary/Aaraapeoe Applcalions 



Ordering Code: SeeSectionll 
Logic Symbote 



I I I I I I I I 



Connection IKagram 



lEEE/lEC 



Pin AMignment for 
SOIC and QSOP 



I I I I I I I I 

TUF/iiaeo-i 





EN 




OE- 


1 


20 




CP 


>C1 




Oo- 


2 


19 


-<h 




b d 




Do- 


3 


18 


-07 


% — 


ID > V 


— % 


Dl- 




17 


-h 

-06 


"l — 




— 0| 


0|- 


5 


16 


Oz — 




— °2 


O2- 


( 


15 


Bj — 




— Oi 


h- 


7 


U 




D4 — 




■— O4 


^- 


8 


13 


-O4 


D5 — 




— O5 


O3- 


9 


12 




"6 — 




— °t 


GND- 


to 


M 


-CP 


D,— 




— Oj 









TL/F/1 1360-2 


Pin Names 


DMcilption 


D0-D7 


Data Inputs 


CP 


Clock Pulse Input 


CE 


TRI-ST ATE Output Enable Input 


Ob-07 


TRk^ATE Ou^NilB 



TUF/iiaao-s 





SdCJEOEC 


80ICEIAJ 


SOtC JEDEC 


Order Number 


74LVQ374SC 
74LVQ374SCX 


74LVQ374SJ 
74LVQ374SJX 


74LVQ374QSC 
74LVQ374QSCX 


See NS Paefa^Muinber 


M80B 


M2PD 


MQAaO 



Functional Description 

The LVQ374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STAJE tme outputs. Tho 
buffered clock and buffered Output Erteble are comriion to 
all fnp-flops. The eight flip-flops will store the state of their 
indMtyEil' D inputs that meet the setup eM* fH9(d'fHi& m- 
qujreimnts on the LOW-to-HIGH Clocl< (CP) tranaitioa With 
the Output Enable (OE) LOW, the contents of the eight pip- 
flops are available at the outputs. When the OE is HIGH, the 
outputs go to the high impedance state. Operation of the 
input does not affect the state ^(jthe flip-flops. 



Logic Diagram 



Truth Tabie 



Inputs 


Outputs 


Dn 


CP 


OE 


On 


H 




L 


H 


L 




L 


L 


X 


X 


H 


Z 



H = HIGH Voltage Lev^ 

L = LOW Voltage Lewf 

X = Immaterial 

Z = High Impedance 

y- = LOW-to-HIGH Transition 

ve.C - 131 va.C • 



■■.V egs'loV 'i-'f/i-iO .0 























— r 


A 1 A 


— r 


— r 


— r 


<!> 




CP I 
Q ( 


) 
1 


CP [ 
Q C 


) 
1 


CP D 
Q 


CP 

Q Q 


CP D 
Q Q 


CP D 
Q Q 


CP [ 
Q C 


) 


CP D 
Q Q 



OE 



CP D CP D CP D CP CP D I I CP D I I CP D 

Q Q Q QQ QQ QQ QQ QQ 

la |N jll |M JM JM (M |, 
f{ f{ ^ ^ ^ t{ t{ 



TL/F/11380-5 

note that this dtogram Is pioidded oBlif tor the undaMaming at logi c op a i al ions md^w|i|get:iy^pd.^»asj>{f* |r ^j|jtl l^ 




Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
piease contact tlie National Semiconductor Sales 
Office/Distributors for availability and specifications. 

Supply Voltage (Vcc) 
DC Input Diode Current (I|k) 

V| = -0.5V 

V| = Vcc + 0.5V 
DC Input Voltage (V|) 
DC Output Diode Current (Iqk) 

Vo = -0.5V 

Vo = Vcc + 0.5V 
DC Output Voltage (Vq) 
DC Output Source 

or Sinl( Current (lo) 
DC Vcc or Ground Current 

(Ice or Ignd) 
Storage Temperature (Tstg) 
DC Latch-Up Source or 

Sink Current 



-0;5Vto -i-7.oy 

j; -20 mA 

+20 mA 

-20 mA 
+20 mA 
-0.5VtoVcc + 0.5V 

±SOnpiA 

±400 mA 
-65°Cto +150°C 

±300 mA 



Recommended Operating 
Conditions 

Supply Voti«fle Xifj^. , .! „,-. ,! ' " r 

Input VeltaBeWd ' ■ ^ )'>. .t : i' l^ n GO¥*»>>tec 
Output Voltage (Vq) "^'"^ v- a OJ . . m WtmMeb 

Operating Temperature (Ta) " i'n i i^i. ti;, .ru 

74LVQ -4b°Cto+85°C 
Minimum Input Edge R^te (AV/At) 

V|N from 0.8V''lo 2.0V ■ - • : - 

Vcc® 3.0V 125mV/ns 



Note: The "Absolute Maximum Ratings" are ttiose values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at tlw absolute maximum ratipgs. 
The "Rooommended Opw^iUng Con<MiH«" table ml^el^he 
the condition^ for actual dbvlce operaUon. ' 

DC Eieetrfeal Characteristics ' 



Symbol 


Parameter 


Vcc 
(V) 


74LVQ374 


74LVQ374 


Units 


CondHians 


Ta = +2S'C 


Ta = 
-40^0 to +85-0 


Typ 


Quarantaed Limits 


V|H 


Minimum IHIgh Level 
Input Voltage 


3.0 


1.5 


2.0 


2.0 


V 


VouT = 0.1V 
or Vcc - 0.1V 


V|L 


Maximum Low Level 
Input Voltage 


3.0 


1.5 


0.8 


0.8 


V 


VouT = 0.1V 
orVcc - 0.1V 


VOH 


Minimum High Level 
Output Voltage 


3.0 


2.99 


2.9 


2.9 


V 


'out = - 50 fiA 


3.0 




2.SS 


2.48 


V 


•V|N = V|L or V|H 

loH = -12 mA 


Vol 


Maximum Low Level 
Output Vottage 


3.0 


0.002 


0.1 


0.1 


V 


'out = 50 |nA 


3.0 




0.36 


0.44 


V 


•V|N = V|L or V|H 
lOL = 12 mA 


hN 


Maximum Input 

Leal(age Current 


3.6 




±0.1 


±1.0 




V| = Vcc.GND 



'All outputs loaded; thresholds on input associated with ou^ut under test 



DC Electrical Characteristics (Continued) 









74LVQ374 


74LVQ374 






S^bd 


Parameter 

1 


Vcc 
(VI 


'A 


+ 25°C 


Ta = 
-40°Cto +85X 


Units 


Conditions 








Typ 


Guaranteed Limits 




1 


.^ioUD 


tMinitffWfd5iMmK\^' 












VoLD = 8V Max _ 


1 Output Qnrrent 


3.6 






36 


mA 


(Note 1) 


■OHD 














VoHD = 2.0V Min 






3.6 









mA 


(Note 1 ) 


Ice 


Maximum QuiGscent 












v|N ~ Vqq or (jNU 




Supply Current 


3.6 




4.0 


40,0 


uA 






Maximum TRI-STATE 












V|(OE) = V|L, V|H 


Leakage Current 


3.6 




±0.25 


±2.5 


l>A 


V| = Vcc. GND 
Vn = V^ GND 


VOLP 


Quiet Output 


3.3 


0.5 


0.8 




V 


(Notes 2, 3) 




1 Vic* Al 1 1 PUI 1 1 U/VlldllilO V (11 














VOLV 
















Qui6t Output 
Minimum Dynamic Vql 


3.3 


-0.3 


-0.8 




V 


(IN016S ^, 
















VlHD 


Maximum High Level 


3.3 


1.7 


2.0 




V 


(Notes 2. 4) 




Dynamic Input Voltage 






















VlLD 


Maximum Low Level 


3.3 


1.6 


0.8 




V 


(Notes 2, 4) 




Dynamic Input Voltage 









im nng* Is fluaraiilBad lor 74Lva 



tMaximum test duration 2.0 ms; one output loaded at a time. 

Note 1: Incident wave switctiiiig on I rnim n i leilo n jneaniiHti Imp ad a n eee as lew as 75n far cemn w ielal te 
Note 2: Worst case package. 

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 

Note 4: Max numtier of Data Inputs (n) switching, (n - 1) inputs switctiing OV to 3.3V. InputHjnder-tsst switdiing: 3.3V to ttireslwld (Viu)), OV lo threshold 
(VmiAt- IMHl. 



AC Electrical Characteristics: See Section 2 for Test Methodology 









74LVQ374 


74LVQ374 




Synibol 




Vcc 
(V) 


Ta = +25°C 
Cl = 50 pF 


to+src 

Cl = 50 pF 


Units 








MIn 


Typ 


Max 


MIn 


Max 




'max 


Maximum Oodk Frequency 


2.7 

3.3 ±0.3 


55 
75 


50 

70 


MHz 


tpLH. 
'PHL 


Propagation Delay 
CP to On 


2.7 
3.3 ±0.3 


3.0 
3.0 


11.4 

9.5 


18.3 
13.0 


3.0 
3.0 


19.0 
13.5 


ns 


tPZL. 
»P2H 


Output Enable Time 


2.7 
3.3 ±0.3 


3.0 
3.0 


11.4 
9.5 


18.3 
13.0 


3.0 
3.0 


19.0 
13.5 


ns 


tpHZ. 
tpLZ 


Output Disat>ie Time 


2.7 
3.3 ±0.3 


1.0 
1.0 


11.4 
9.5 


20.4 
14.5 


1.0 
1.0 


21.0 
15.0 


ns 


•OSHL. 
toSLH 


Output to Output Skew* 
CP to On 


2.7 
3.3 ±0.3 




1.0 
1.0 


1.5 
1.5 


1.5 
1.5 


ns 



'Slow is dellned as the atMoluls value of the dflerence iKMeen the actual prapagatk^ 
appias to ai« outiuts siiiiilching in the sanw dracllaa eMher HIGH to 



am 



Symbol 


Parainet(N' 


Vcc 
(V) 


Ta = 
Cl = 


+ 25°C 
50 pF 


Ta = -40°C 
to +85°C 


Units 






Cl = 50 pF 










Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or LOW 


2.7 





4.0 


4.5 


ns 




DntoCP 


3.3 +0.3 





3.0 


3.0 


tH 


Hold Time, HIGH or LOVV 


2.7 





1.5 


1.5 






Dn to CP 


3.3 ±0.3 





1.5 


1.5 


ns 




CP Pulse Width. 


2.7 


2.4 


5.0 


6.0 


ns 




HIGH or LOW 


3.3 ±0.3 


2'0 


4.0 


4.0 







Capacitance 



Symbol 


Parameter - 


1 

Typ 


Units 


Conditions 




C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 
















Cpo 

(Note 1) 


Power Dissipation 
Capacitance 


39 


pF 


Vcc = 3:3V , 





1 1: Cpo is measured at 10 MHz. 



-r:-}k I, tf> t^tJiKil ' art;- ,- t s n ■» . b -aaf .Ti.*tv i.'i.y ; 

...t -^11 -f*:' :^f-'.^ r . ■ 



















0" 
0^ 


1 






fit: • "' 

" r 
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Semiconductor 



74LVQ573 I j 

Low Voltage Octal Latch Iwlth TRI-STATE® Outputs 



General Description 

The LVQ573 is a high-speed octal latch with buffered com- 
mon Latch Enable (LE) and buffered common Output En- 
able (^) inputs. The LVQ573 Is functionally Identical to the 
LVQ373 but with inputs and outputs on opposite sides of 




Features 

■ Ideal for low power/low noise 3.3V applications 

■ Implements patented Quiet Series EMI reduction 
circuitry 

■ Available in SOIC JEDEC, SOIC EIAJ and QSOP pacl<- 
ages 

■ Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

■ Improved latch-up immunity 

■ Guaranteed incident wave switching into 7Sn 

■ 4 kV minimum ESD immunity 

■ MIL-STD-883 54ACQ products «« syallable for Mili- 
tary/Aerospace applications 



(]^ering|Cocl 
Logic S)^n^lsv^ 



-—4- sf- r 1»- . 







ENI 




p 




1 


20 




LE 


EN 2 


r 






2 


19 


-Oo 


Da — 


ID 


V 


— Oo 


D,- 


3 


18 


-0, 


B| — 




— 0, 


h- 


4 


17 


-02 1 


fi — 




— 02 


h- 


S 


16 


-Oj i 


h — 




—°l 


D«- 


6 


IS 


-0, 1 


0* — 




—0* 


I>5- 


7 


14 


-05 


h— 




—Os 


Oi- 


8 


13 




«k— 








9 


12 


-07 j 


^— 




— Oj 


GNO- 


10 


11 


-LE { 



TUF/113ei-2 



TL/F/113ei-3 



PinNanwa 


DaMrlpUon 


D0-D7 


Data Inputs 


LE 


Latch Enable Input 


OE 


TRI-STATE Output Enable Input 


O0-O7 


TRI-STATE Utch Outputs 





SOIC JEDEC 


SOIC EIAJ 


SSOP JEDEC 


Order Number 


74LVQ573SC 
74LVQ573SCX 


74LVQ573SJ 
74LVQ573SJX 


74LVQ573QSC 

74LVQ573QSCX 


See NS Package Number 


M20B 


M20D 


MQA20 



< 
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Functional Description 

The LVC)S73 contains eight D-type latches with TRI-STATE 
output buffers. When tlie l^tch Enable (LE) Input Is HIGH, 
data on the Dn Inputs enteis the latches. In this condition 
the latches are transparent, i.a, a latch output will change 
state each time its D input changes. When LE is LOW the 
latches store the Information that was present on the D In- 
puts a setup time preceding the HIGH-to-LOW transition of 
LE. The TRI-STATE buffers are controlled by the Output 
Enable (5E) input. When DE is LOW, the buffers are en- 
abled. When ^ is IHIGI-I the buffers are in the high imped- 
ance mode but this does not interfere with entering new 
data into the latches. 



Truth Table 



LE 



Outpjits 



On 



H 
L 

Oo 

z 



H = HIGH Voltage 
L = LOW Voltage 
Z = High Impedance 
X = Immaterial 

Oo - Pisvlaus Oo before HIQH-to-LOW transition of Lateh Enable 




0, 

, , - , 1 " ' ' TUF/llSSI-B 

Please note that this dhgr^ Is pravkM only for the unda^^ncll!^ dfjoglc opsnBons and shodd not be medio ssgmtte propagation deKyK' 



3 

1 1— 01-i 



li' — 



V 1'. 



— ^ 



3t T-ri, iitS I 



•Ot],- . 
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«li«V!!.i t"--- J 

-20 mA 

-,p +20mA 
-asvioVcc + 0-5V 



-20 mA 
+20 mA 

-0WtloVcc + 0.5V 



please contact the National Semiconductor Sales 
Olfiee/Distrlbutors for availability and specifications. 

Supply Voltage (Vcc> ^ , -T.OiSVto +7.OV 

DC Input Diode Current (I|k) ' 

V)— _o.5V - 

■Hi^ Vcc + 0.5V 
DCInpul.Volteiga(V|) 
DC Output Diode Culrent (iox) 

Vo=-0.5V 

Vo = Vcc + O.SV: 
DC Output Voltage (Sio) ■"•M 1 
DC Output Source -] 

or Sink Current (Iq) I 
DC Vcc °' Ground 

Current (Ice or Ignd) 
Storage Temperature (Jsxg) 
DC Latch-Up Source or 

Sinl< Current ' ± 300 mA 

Note: The "Absolute Maximum Ratings" are ttiose values 
tjeyond whiclr the safety of the device cannot be guaran- 
teed. The device should not tie operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating pondltlons" table will define. 



±50mA 

±400 mA 
-65°Cto +150°C 



supply Voltage (Vcc) 

-.ft- ? • tiii-^ 

Input Voltage (V|) 

Output Voltage (Vq): . _ ... 

Operating Temp^reibire (T/jr 
74LVQ 

Minimum Input Edge Rate (AV/AQ 
V|N from 0.8V to g.OV 

M@B^£j3M i . 



'i :BT".'i;j yiric',- 



2tOVt®3.6V 
OV to Vcc 
OV to Vcc 

-40°CtO +B5°C 



125mV/ns 



DC El^rieal Cl^r«6leftetiie»^ 



Symbol 



Paramatar 



Vcc 

(V) 



74LVQ573 



Ta = +2S'C 



Typ 



74LVQ573 



Ta = -40°C 

to +8rc 



Guaranteed Limits 



Units 



Conditions 



V|H 



Minimum High Level 
Input Voltage 



3.0 



1.5 



2.0 



2.0 



VoUT = 0.1V 
orVcc - 0.1V 



V|L 



Maximum Low Level 
Input Voltage 



3.0 



1.5 



0.8 



0.8 



VouT = 0.1V 
or Vcc - 0.1V 



VOH 



Minimum High Level 
Output Voltage 



3.0 



2.99 



2.9 



2.9 



3.0 



2.58 



2.48 



loUT ■ 



-50 fiA 



•V|N = ViLOrViH 
loH = -12 mA 



Vol 



Maximum Low Level 
Output Voltage 



3.0 



0.002 



0.1 



3,0- 



0.44 



IqUT = 50 |aA 



•V|N = V|LOrV,H 
loL = 12 mA 



llN 



Maximum Input 
Leakage Current 



3.6 



±0.1 



±1.0 



fi.A 



V| = Vcc. GND 



*M outputs loaclMSIhFeaholdserillnpmjMsglMM vMhou^ j t.'.^ s: r. c [ 



mm 





Vcc 






UnKs 


Conditions 


Symbol 


Parametaf 


Ta = +25°C 


Ta = 
-4<rCto +8SX 


Typ 


Guaranteed Limits 


lOLD 


tMinimum Dyramte ' 
' OulputCurrent 


3.6 






36 


mA 


VoLD = 0.8VMax 
(Notel) 


lOHD 


3.6 








mA 


VoHD = ZOVVwin 
(Note 1) 


Ice 


Maximum Quiescent 
Supply Current 


3.6 




4.0 




l*A 


V|N = VccorGND 


>oz 


Maximum TRl-STATt 
Leakage Curent 


3.6 




±0.25 


±2.5 




v,(o^^,yn,VjH 


VOLP 


Quiet Output 
Maximum Dynamic Vql 


3.3 


0.4 


0.8 




V 




VOLV 


Quiet Output 
Minimum Dynamic Vol 


3.3 


-0.4 


-0.8 




V 


(Notes 2, 3) 


V|HD 


Maximum l-ligh Level 
Dynamic Input Voltage 


3.3 


1.6 


2.0 


a Xn ^l- J.." 


V 


<Notes2,4) 


ViLD 


Maximum Low Level 
Dynamic Input Voltage 


3.3 


1.6 


0A> 






(Notes 2, 4) 



tliilaidniun tnt dinllan 2.0 ins, one ouliiut loaiM at ■ IknK 

Hof l! Inddwn WW WNUcNng on IrantmlMlon fcwe wMh >Bptd«new » low — 7SO tor ctt iwwi MMi j iJMft^ iJgtli V ii n i ht i M fer «KBg t3 C 

—narE^wem^rpaaiHi. r — 7. ~1 T " ~ ' ^' " — ~ 

Hotak Max number of ovlpiilBdafinsdijm.1a^^ 1 
Noi^<fc^crag)sr of Data InpidB (n);aiiiNefMI|(i (n ^ yctV'' ■o*'!^ OV to aa^ kipiitind^i^ a m tew ng . aay K> VnaA^ (Vild). ^ lo ttmahoM 



AC Electrical Characteristics: See Section 2 for Test Methodology 









74LVQS73 


74LVQ573 


















Symbol 


Patvmetar 


Vcc 

(V) 


Ta = + 25°C 
Cl = 50 pF 


Ta = -4<rc 
to +8rc 

Cl = 50 dF 




Units 








MIn 


TVD 


Max 


Min 


Max 




















tpHL. 
tpLH 


Propagation Delay 
Onto On 


2.7 
3.3 ±0.3 


2.5 
2.S 


10.2 
8.S 


14.8 

10.S 


2.5 

2.5 


16.0 
11.0 




ns 














tpLH. 


Propagation Delay 


2.7 


2.5 


10.2 


16.9 


2.5 


18.0 






*PHL 


LEtoOn 


3.3 ±0.3 


2.5 


8.5 


12.0 


2.5 


12.5 




ns 


tpa.. 


. Output Enat>le Time 


2.7 




10.2 


18.3 


2.5 


19.0 






tpzw " 




3.3 ±0.3 


2.5 


8.5 


13.0 


2.5 


13.5 




ns 


tpHZ. 


OlrtlintrHwWff'Rmft 


2.7 


1,0 


10.6 


2a4 


i.0 - 


-21.0 






tpLZ 




3.3 ±0.3 


1.0 


9.0 


14.5 


1:0 


15.0 




ns 


tOSHL. 
tOSLH 


Output to Output Skew* 
Onto On 


2.7 
3.3 ±0.3 




1.0 
1.0 


1.5 
1.5 


1.5 
1.5 


ns 



•Skew Is deltrwd as thaabaelute value of ttiadMlaranea bat waantha actual pre p aga ll on dally 
applaatoanyoulputs a ail lU *i B lnlliaaaiiiadNcfcn.alftarHI6MtDU>IWtow.wL^ 



a>9B 



AC Operating Requirements: See Section 2 for Test Methodology 









74LVQ573 


74LVQ573 




Symbol 


Parameter 


Vcc 
(V) 


Ta= +25°C 
Cl = iO pF 


Ta = -40X 
to +85°C 
Cl = 50 pF 


Units 








Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or LOW 
DntoLE 


2.7 
3.3 ±0.3 






4.0 
3.0 


4.5 
3.0 


ns 


tH 


Hold Time, HIGH or LOW 
Dn to LE 


2.7 
3.3 ±0.3 







1 ,R 


1,5 

i .5 


ns 


tw 


LE Pulse MdihtHIOtH 


2.7 
3.3 ±0.3 


2.4 
2.0 


5.0 
4.0 


6.0 
4.0 


rrs 



< 
o 

(n 

-4 

w 



Capacitance 



Symbol 


Parameter 


Typ 


Units 


Conditions 


C|N 


Input Capacitance 


4.5 


pF 


Vcc = Open 


CpD 

(Note 1) 


Power Dissipation 
Capacitance 


37 


pF 


Vec ^ aav 



Note 1: Gpo B measured at 10 MHz. 



9^7 



> I 
a 

fO I 

^' ' 



silnL' 



Oil .lO 



(V) 



■wlafnoTe*! 



'i.t 



J J - ! ' 





M 









WOJioriDIH • 






o,a 






VS j HSIH .fllbiVV e*lLiq 9_i 


w' 




1 C'» 


1 o> 


0.S 1 


f..o- ejt ] 





allnU 










V e = aov 


1 

1 





tiki. 



.•Or . . ....... SfV,;.L J i .■ ' d-;riY : :.,v. t .i^J-j ; . c • c c;^^ I V J. ■ \ 

e-C f ^..q)uO :-!TAT3-»«T «t«v>' "::vnC enUNwik-H l;«r«C T^a VG.E' OaS'P' it-T 

8-0 ' . .fuofijQ • • ■ ' 

■ >• ... j(il3TATP : 
■ eJuqluO ~i 

: -jt ?)•... ■ ■ . • . . ■ ■ 

■Zt-O: . . 2!>ia;-^. ...I, ; r.- :.. ;.c-,- , .'^.ir.: ;■■ i*- ■ .■ , 

LVT Family 

r aJucjti; 

,)r elj.:ilu0 3TAT-2 iflf ariwi3<«igeFi\-isvi908nsiT» ei.3i T6A Ve.C a4»3dlTV.J. ', 

&£-0r 2hiqJuO3TAT8-IHTrltiwTsl8iB6R\Te».T©08naiT/ia-dtTeAve.CSe38rTVJ}^T 
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gNational " * 

wflSemioonduclDr 'r.^^^^<i>^-^. . 'i^ ^ 

LVT Family ^^t^^^tl 

LOW VOlTagc nign OpGeu DiLrlVIUo LOgVb 


Features 


Advantages 


Extended Vcc range from 2.7V to 3.6V, compatible with 
JEDECStd. No. 8-1 B 


Fully characterized for unregulated battery operation 


State-of-the-Art sub-micron BiCMOS process with special I9W 
voltw enhancements^., , 


JanrijyTftopagaitioncieHysas'f^ n.J'^^i-i i 


Mixed-Voltage dreuitty . 


V ^>.KV,.. . ..lit,..,. J i 


5V tolerant inputs and outputs provide direct interface with 
^ standard 5V buses and 5V devices 


-l-64mA/-32mAdr»V*>6i^St»"«'--"-' sa^tir.iotTeo, qu-itol^J 


^Drives large loads, buses, or memory arrays j 


Bus-hold circuitry 


Eliminates external pullup or pulldown resistors on I/O pins \ 

that are being unused or floaiiBtcf .:: :iboO pn^lSfnt?' 


Power Up/Down """^^^^^ 




Guaranteed glitch-free bus interface during Power Up/ppwn 
cycle; Guaranteed Live (Hot) Insertion ' ■ ■- " . • •' > -* 


SOIC, EIAJ-SOIC. and TSSOP packaging 


Saves board space and weight; TSSOP compoOble with 
PCMCIA standards 


Alternate source available "^jUS.! r. nc C^tos 


Product standardization. EniiilMMli^MUuct supply 






. 1 -iy i-j-' — 08 

■ ■ ( ... 


5 

fi ;? r - 














L ^ 


— — 

■ ■ '1 

k- .»J 09.-<.''ci>-' sVC 1 --- J 

!fi.1Fl,*««Tlt:T * 


1 

1 


1 
1 


<K«8T i bAt J oloe i 

x'JTMos. '/Jt' ' <L?:i3irr\ 


vi^sr ■ 


1 




At-rM I >;':'rfT>uH 9paHjc'-i sea 1 


i 
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ADVANC|^^|^pMATION 



74LVT125 f ; 

3.3V ABT Quad Buffer with TRI-STATE® Outputs 



General Description 

The LVT1 25 contains four independent non-inverting buff- 
ers with TRI-STATE outputs. 

These buffers are designed for low-voltage (3.3V) Vcc ap- 
plications, but with the capability to provide a TTL interface 
to a 5V environment. The LVT125 is fabricated with an ad- 
vanced BiCMOS technology to achieve high speed opera- 
tion sirTiilartdtv^/nr^WMefliidbl^rifa^^ 
pation. ' ' ■ ■ ' 



Features 

■ Input and output interface capability to systems at 5V 

Vcc 

■ Bus-IHold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance provides glitch-free 
bus loading . - 

■ Outputs source/sink -32 mA/-l-64 mA 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Functionally compatible with the 74 series 125 

■ Latch-up performance exceeds 500 mA 



Ordering Code: See Section 1 1 
Logic Symbol 



Connection Diagram 



lEEE/lEC 



Bo — 




>t 

V 


— "o 


Bl — 


V 


— 0, 


Bj — 


y 


— 02 


Bs — 
*3-* 


V 


— 



Pin Names 


Description 


An. Bp 
On 


Inputs 

TRI-STATE Outputs 



. AnAMignment for 
SOIC and TSSOP 



GND- 



Truth Table 



H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = HIGH Impedance 
X = 



-h 



TUF/iaoi1-2 



Inputs 


Output 


An Bn 


On 


L L 


L 


L H 


H 


H X 


Z 





SOIC JEDEC 


SOIC EIAJ 


TSSOP 


Order NwnbGr 


74LVT125M 
74LVT125MX 


74LVT125SJ 
74LVT125SJX 


74L\/T125MTCX 


See NS Pacl^age Number 


M14A 


MUD 


MTC14 
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74LVT240 

3.3V ABT Octal Buffer/Line 
Driver with TRI-STATE® Outputs 

General Description 



The LVT240 is an inverting octal buffer and line driver de- 
signed to be employed as a memory address driver, clock 
driver and bus oriented transmitter or receiver which pro- 
vides improved PC board density. 
These octal buffers and line drivers are designed for low- 
voltage (3.3V) Vcc applications, but with the capability to 
provide a TTL interface to a 5V environment. The LVT240 is 
fabricated with an advanced BiCMOS technology to achieve 
high speed operation similar to 5V ABT while maintaining a 
low power dissipation. 



Features 

■ Input and output Interface capability to systems at SV 

Vcc 

■ Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high Impedance provides glitch-free 
bus loading 

■ Outputs source/sink -32 mA/ + 64 mA 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Functionally compatible with the 74 series 240 

■ Latch-up performance exceeds 500 mA 



Ordering Code: See Section 1 1 
Logic Symbol 



lEEE/lEC 



Connection Diagram 

Pin AMignment for 
SOIC and TSSOP 



OE,. 



Is — L 



OEj. 



U — 

(5 — 

Is — 

<1 



3_ 



-04 
-% 
-9, 

-Of 



ot,- 
lo- 

°t 
}■ 
05- 
k- 

y 
6N0- 



1 




20 



2 




















la 












4 




=^ 




17 


5 








ie 


6 








15 












8 




=5i- 




13 






— ' 




12 


to 






11 


— 







-Otj 

-\ 

-<h 
-1. 



' Tl-ZF/IZOtS-Z 



Truth Tables 



Inputs 


Otirtputs 
(Pins 12, 14, 16, 18) 




Inputs 


(Pins 3. 5.7.9) 




'n 




'n 


L 


L 


H , 




L 




L 


H 


L 


H 


L 




L 




H 


L 


H 


X 


Z 




H 




X 


Z, 



FT = HIGH Voltage UeM L -^XOW Voltage Level X = InHiWtMttl 2 - HIgli Impadaiice 



Pin Names 


Description 




SOIC JEDEC 


SOIC EIAJ 


TSSOP 


5Ei,SE2 


TRI-STATE Output 
Enable Inputs 




Order Number 


74LVT240WM 
74LVT240WMX 


74LVT240SJ 
74LVT240SJX 


74LVT240MTCX 


lo-!l7 
O0-O7 


Inputs 

TRI-STATE Outputs 




SeeNS 

Package Number 


M20B 


M20D 


MTC20 



74LVT244 

3.3V ABT Octal Buffer/Line Driver 
with TRi-STATE® Outputs 
General Description 



Tt^iVTg4ir^tBiiktli'Btifl6r frjtflifi^M^^issigned to be 
employad as a memory address driver, dock driver and bus 
ori«WI>Wai»rhlWwerwii»KiWwhi^^ provideslmproved'PG 
board densily. J..' j t. ; 

These octal buffers ahd Rh^ drii««b ^ desigiM feir lo# 
voltiiee ^.av]) Vbc tMipReafioris, t6 
provide a TTL interface to a SV environment fnt^^n^B44 is 
fabricated witli an aatibicimmimoaiMmi*W*omOI»m 
high speed operation mmtmsM:MBl3taaatnlttliiiliQm 
low poweo«KB^fMifpllu^ ortt rtiw ahSjfitiT.ij yilB-oh >-li » 



Features — i 

■ inpMt aiKltlkttput MlBKfeiee'Ci^BbiHtylo^^B^^ sv 

■r'BiiiHneid<«IW Inputs enminate the need for external 
pull-up resistors to hold liffltted^liifMils 

■ Uve'iniSMtien/tt^caon pemiitisd. 

■ Powef Up/Down high impedance provides glitch-free 
' btis loadirig 

Outputs e6urcl)/8ln|c -32 mA/ +64 mA 
i^l<«)«iirab^iri'^^d %DECrsd)C EIAJ a^^^ 

■ Functionally compatible with the 74 series 2^4 

■ Latch-up performance exceeds 500 mA 



Ordering Code: See Section 11 
Logic Symboi nsO 



Connection Diagran|iL. 



lEEE/lEC 



Pin Assignment 
forSOIC andTSSOP 



OE,- 



— Oo 

.0, 



OEj. 



O7- 
GND- 



1 




20 

19 


2 

_3 
4 
















=h- 




— 

17 


5 








16 


6 




=3i- 




15 


' 7 








14 






=3l- 




13 


IQ 








12 




'-^ • 


11 


— 







-OEj 

-Oo 

-I4 
-O1 
■I5 

-Oj 

■l6 
-O3 
-I7 



JUm»14-2 
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Truth Tables 



Inputs 


Outputs 




>n 


(Pins 12, 14, I^IS) 


L 


L 


^ ] 1 


L 


H 


H -' i 


H 


X 


.Z 1 



H^HQHVMIqsLwal 



Inputs 



L-ixwvM^iSiMi 




L 
H 
X 



Outputs 
(Pins 3, 5, 7, 9) 



~* Z * High hnpedBfios 









SOiC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 




TRI-STATE Output 
Enable Inputs 




Order Number 


74LVT244WM 
74LVT244WMX 


74LVT244SJ 
74LVT244SJX 


74LVT244MTCX 


lo-ir 
O0-O7 


Inputs 

Outputs 

H i — ' 




See NS Pacicage 
Numbeflt.<ir.,.J^,„^ 


, M20B 


M20D 


MTC20 



me 



Absolute Maximum Ratings (Note) 


Recommended.O|Mratmg, ; L 


H "MMttiy/Xaro^oe apacHM devices are required, 
plaiwo contact the National SamlGonductar Sales 
OWIce/DlaBWItfSBylbr avallalHHtyjintPapecHicatlona. 

Supply Voltage (Vqc) -O.SVto +7>0W 


Conditions 






Supply Voltage 

Operating 
Input Voltage (V{) 
Output Voltage (Vq) 


2.7V to 3.6V 
DV to 5.5V 


DC Input Voltage (V|) -0.5V to + 7.0V 






Output Voltage (Vq) 
Outputs Tri-stated -0.5V to + 7.0V 


Output in Active State 
Output in "OFF" State 
Minimum Input Edge Rate ( 
Viiu = 0.8V-2.0V. Vcc = 




OV to Vcc 
ov to 5.5V 

■.•ltf5Ur, 

10ns/V 


Outputs Active ^ 1 -p^toVcc 
DC Output Current (Iq) ■ ' 


it/AV) 
3.0V 


Output in LOW State 1 28 mA 
Output in HIGH State, Vq > Vcc 64 mA 
DC Input Diode Current (I|k) V| < -50 mA 
DC Output Diode Current (Iqk) Vq < , -50 mA 
Storage Temperature Range (Tstg) -eiS'C to-+450!C 
Note: 77?e "Absolute Maximum Ratings" are those vaiues 
beyond which the safety of the device cannot be guaran 


Free AIf Operating TemperalUMi^^. 

1 1 




' 3.2 1 

■ (-— i- 












teed. The device should not be operated at these limits. The i nwinjC vtacuS i»» > ■ 
parameMc values defined in the "Electrical Ctiaracteristlcs" 9.6 | )~ ■(iqiju 
table are not Guaranteed at the absolute maximum retinas. _ 


The "Recommended Operating Conditions " table will define 
the conditions for actual device operation. 






DC Electrical Ciiaracteristics 














Vcc 


Ta = -40°C to + 85°C 






-Symbol 


Parameter—, 




Units 


rnnii^inni^ ' 






(V) 


MIn ,JV Max 
(Note 1) 








Input Clamp Diode Voltage 


2.7 


„ -1.2 


V 


I| = —18 mA 












Input HIGH Voltage 


2.7-3.6 


2.0.1 


V 


vq ^ U.I V or 


V|L 


Input LOW Voltage 


2.7-3.6 


. ae 


Vo ^ Vcc - 0.1V 


VOH 


Output HIGH Voltage 


2.7-3.6 


Vcc - 0.2 


V 


Iqh = -100 tiA 


( 




2.7 


2.4 


V 


lOH = -8 mA 


















3.0 


2.0 - - 


V 


lOH = -32 mA 


Vol . 


iQutputL£ltWy9ltaae..^c«o 


2.7 


"u "iiin-i j-m ttL^l ntiff 

0.2 


V 


lOL = 100 jiA 






2.7 


0.5 


V 


lOL = 24 mA 






3.0 


^t- - — feV-.i!:<V.»t 

_ 0.4 


V 


Iql = 16 mA 














3.0 


0.5 


V 


Iql = 32 mA 














■-•'^ -^-i' 


3.0 


0.55 


V 


Iql = 64 mA 


I|(H0LD) 












Bus-Reltf InputMihlmUiTi^iflve 


3.0 


75 


HA 


V| = 0.8V 








-75 


jiA 


V| = 2.0V 


l|(OD) 


Bus-Held Input Over-Drive 


3.0 


500 




(Note 2) 




Current to Change State 




-500 




(Note 3) 


l| .... 


Input Current 


or 3.6 






V| = 5.5V 




■ Control Pins 


3.6 


+1 








fiA 


V| = OVorVcc- •• 




Data Pins 


3.6 


e-» ' 

-5 


jaA 


V| = ov 










" p.A 


V| = Vcc 


I|H + 


Control Pin Input Cun-ent 


3.6 


1 10 


fiA 


Vcc S V| ^ 5.5V 


lOFF 


Input or Output Current 





±100 


IJ.A 


OV^ V|OrVoi5.5V 


'OZL 


TRI-STATE Output Leakage Current 


3.6 




joA 


Vo = OV 





ta.7 



DC ElectriBaiglimil Istlcs (continued) 



Symbol 



Vcc 
(V) 



TA = -40°Cto+8rC 



Typ 



Max 



Units 



ConcttUans 



tozH 



TRI-STATE Output Leakage Current 



3.6 



Vo = Vcc 



TRI-STATE Output Leakage Current 



3.6 



10 



piA 



Vcc ^ Vo ^ 5.5V 



'CCH 



Power Supply Cij((9i^ , 



3.6 



3oV or v' 



0.19 



mA 



V| = GNDorVcc. 
Outputs High 



Icx;l 



Power Supply Current 



3.6 



12 



mA 



Am 



V| = GNDorVcc. 
Outputs Low 



..U -i^i 



iccz 



Power Supply Current 



3.6 



0.19 



mA 



V| = GNDory(3Q, . ,,,, 
Outputs Diaabl^^ 



Power Supply Currant 



3.6 



0:19 



mA 



V| = GNDorVoorVoG^ Vo i.6.5V, 
Outputs Disabled 



Alec 



Increase in Power Supply Cunmit 
(Note 4) 



3.6 



mA 



One Input at Vcc - 0-6V 
■Qtt'W lrjeufejit.ycCL!ar GftID,, 



Nola 1: All Iniioal «akM am at Vex: = 3.3V, Ta = 2S%. 5<*«b'J!M< s^•^^1"> io,;'';ir ciC ' iSA'.- sriO'y^'nr.-at^ri'-ot-V*' ti A ', 

Nolv 2! An flHlBrfwl driwor must nuraa at ISMt ttw apMiftBd curant to awilcit Irani LOW to HIGH. ' ' .a t ' 
Neto 3: An oxteirad driver must sink at least Itw apecHM onsnt to swilch 

Note 4; This is the increase in suppiy current for each input that is at the specified voitage tevei rattiS^mnlQj3|WM31&nO' ii^iiti ^i^d*-.^ V vi 



Dynamic Swlt^ling ChjiraCteriSttCS: see section 2 tor Test Metttodology (Note 1) 
— 'anaitlbnaa 1 tfrtUT , , — -, , , , 



Symbpl 



Vcc 
(V) 



TA = as°c 



Typ 



Max 



Unite 



Conditions 
Cl = 50 pF, Rl = soon 



VOLP 



. dtjtput Maximum Dynamic Vqi. 



3.3 



0.8 



(Note 2) 



VOLV 



Quiet Output Minimum Dynamic Vql 



3.3 



-0.8 



(Note 2) 



ViHD 



Minimum High Level Dynamic Input Voltage 



3.3 



(Note 3) 



ViLD 



Maximum Low Level Dynamic Input Voltage 



3.3 



(Note 3) 



Net* 1: Characterized In SOiC package. Guaranteed parameter, but not tested. | 

Nol*2:Maicnutiiberoloulputsdelinedes(n). n-1 datainputaaredrivenW/toSV.tOutputatLOW. - i — 

Mole 3! Max numl)erol data Inputs (n)twitcliing.n-1 InpulawiM ilngOVtoaV. li<|aM inij| ^ ^ jr. V 

AC Eleetrieal CharaddristlCT: See Section 2 for TestMethodology 



Am ; F 



Parfen^iM- 



Ta = -40°Cto +85'C 

Cl = 50 pF, Rl = 500n 



Vcc = 3-3V ±O.SV 



TVp 
(Notel) 



Vcc = 2.7V 



Max 



Unite 



tpLH 
tPHL 



Propagation Delay Data to Output 



1.0 
1.0 



4.1 
4.1 



1:0 
1.0 



5.0 
5.0 



tpZH 
tpZL 



Output Enable Time 



1.0 
1.0 



5.2 
5.2 



1.0 
1.0 



6.3 
6.3 



tPHZ 



Output Disable Time 



r.8 

1.8 



5.1 
5.1 



1.8 
1.8 



5.6 
5.6 



tosiA? 



Outpqt to OutputSkew 

(NMe!2)A, ! > 



'f.0 



Mot* 1: Ali typical values are at Vcc - 3'3V, Ta - 2S*C. 
Nol* k Skew is defined as the absolute vahie of the i Mi i a iiu e t 

Mjiiiillwi.tMiif mitl^mmimJB.muumi 



Capacitance (Note i) 



Symbol 



Parameter 



MIn Typ 



UniU 



Input Capacitance 



Vcc = OV.Vi = OVorVcc 



Gout 



Output Capacitance 



etuqtuOUttiqni ®3TAT8-lf?T miw 



5}':; 2,- • •.• , i '.'.r. ei'.!i!Bq/?TOO <llervri,';!f.i.M t 



>7»mf)3lt!tA iii<i 



.noits>l 



T i Tl' 



1 e;:.<»n» 












' -.TC'l =i03>.- ! •.■)h"«: ' •iiti'^'. 




•■■ ■1 -"\ 








1 '3S0rM 1 a02.V 80SM 
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74LVT245 

3.3V ABT Octal Bidirectional trahsceiver 
with TRI-STATE® Inputs/Outputs 



General Description 

The LVT245 contains eight non-inverting bi(Srectional txjff- 
ers with TRI-STATE outputs and Is Intended for inis-orient- 
ed applications. Current sinldng capability is 64 mA at both 
the A and B ports. The Transmit/Receive (T/R) input deter- 
mines the direction of data flow through the bidirectional 
transceiver. Transmit (active-HIGH) enables data from A 
ports to B ports; Receive (active-LOW) enables data from B 
ports to A ports. The Output Enable input, when HIGH, dis- 
ables both A and B ports by placing them in a HIGH Z condi- 
tion. 

These transceivers are designed for low-voltage (3.3V) Vcc 
applications, but with the capability to provide a TTL inter- 
face to a 5V environment. The LVT245 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper- 
ation similar to 5V ABT while maintaining a low power dissi- 
pation. 



Features 

■ Input and output intartaoe eapability to systems at 5V 

Vcc 

■ Bus-Hoid data inputs elirNnate the need for external 
pull-up resislors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance provides glltch-free 
bus loading 

■ Outputs source/sink —32 mA/-f-64 mA 

■ Available in SOIC JEDEC, SOIC EIAJ and TSSOP 

■ Functionaily compatible with the 74 series 245 

■ Lidch-up perfoimanee egccMde 500 mA 



Ordering Code: 
Logic Symbols 



I I I M I I 



lEEE/lEC 



ConnTOtlon Diagram 

Pin Assignment 
for SOIC and TSSOP 







*l 


*2 *3 *4 *5 *« *7 


-0 


OE 








T/R 








Bo 




B2 Bj B4 B5 Bj 87 



OE- 
T/B-j-" 

*0-^ 



3 CNI (BA) 
3 EN2 (AB) 



I I I I I I I I 

TL/F/12IM3-1 *5 -♦ 

A,-* 




TL/F/12013-3 



TUF/12013-2 

Truth Table 



Pin Names 


Description 


51 
T/R 
A0-A7 
B0-B7 


Output Enable Input 

Transmit/ Receive Input 

Side A Inputs or TRI-STATE Outputs 

Side B Inputs or TRI-STATE Outputs 



Inputs 


Outputs 


5E 


T/H 


L 




L 


Bus B Data to Bus A 


L 




H 


Bus A Data to Bus B 


H 




X 


HIGH-Z State 



H = HIGH Voliaee Level L = LOW VoHage Laval X = 





SOIC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 


Older Number 


74LVT245WM 
74LVT245WMX 


74LVT245SJ 
74LVT245SJX 


74LVT245MTCX 


See NS Package Number 


M20B 


M20D 


MTC^ 



lO-WOr 



Absolute Maximum Ratings (Note) 






Recommended 






If Military/ Aerospace specified devices are required, 
please contact ttw National Semiconductor Sales 
Offlce/DtoMfniterafOr availability and specifications. 

Supply Voltage (Vcc) -0.5V to + 7.0V 


/ 


Conditions 

Supply Voltag* 

.Operating 
4nput Voltage (V|) 
Output Voltage (Vq) 


2.7V to 3.6V 
OV to 5.5V 


DC Input Voltage (V|) 


-0.5V to +7.0V 








Output Voltage (Vq) 
Outputs in TRI-ST ATE 


-asvto +7.0V 




Output in Active State 

rk..*M,* in once*' CtatA 




- . ov to Vcc 
0Vto5.SV 

.'^ : /N 7 ' I". 


Outputs Active . i rui 


1 -ASVtoVcc 


Unfanum Inout Edcia Rita (At/AV) 


DC Output Cun-ent (Iq) 

Output in LOW State 

Output in HIGH State, Vq > Vcc 
DC Input Diode Current (I|k) V{ < 
DC OutDut Diode Current (Im/l Vr> < 


128 mA 
64 mA 
—SOmA 
-SOmA 




V|N - 0.8V-2.0V,Vcc = SjOYi .. . .;|.- -lOns/V, 
Free Air Operating Temperature (Ta) -4(rCto+8S'C 








vtq'^b3 IP. v-.q 


Storage Temperature (Tstg) -65'Cto +150*C 
Note: The "Absolute Maximum Ratings" are ffiose values 








beyond which the safety of the device cannot be guaran- 
teed. 77ie devteesfiQt4^nofbe0iefate(lata^^ The 
parametric values VMiSa In mil "^ectrical Chatactetislies"' 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" tabis will define 








• - 










tne conditions tor actual aevice operation. 














DC Electrical Characteristics 
















Vcc 
(V) 




Ta 


= -40°CtO +85°C 






Symbol 


nwanwter 


- ,-|lloi*J) 


Units 


Conditions 


V|K 


Input Clamp Diode Voltage 


2.7 


-1.2 


V 


l| = -18 mA 


V|H 


Input HIGH Voltage 


2.7-3.6 


2.0 




Vq s 0.1V or 


V|L 


Input LOW Voltage , 


2.7-3.6 


0.8 


V 


Vo S Vcc - 0.1V 


VoH 


Output HIGH Voltage 


2.7-3.6 


Vcc -0.2 


V 


'oh = -100 jiA 






2.7 


2.4 ' .;:oV..,.: -...^ 


V 


ioH — — 6niA 






3.0 


2.0 


V 


lOH = -32 mA 














Vol 


Output LOW Voltage 


2.7 


0.2 


V 


IqL = lOOfiA 






2.7 


0.5 


V 


Iql = 24 mA 






3.0 


0.4 


V 


Iql = 16 mA 






3.0 






0.5 


V 


Iql = 32 mA 




















3.0 


0.5S 


V 


Iql = 64 mA 


'l(HOLD) 


Bus-Held Input Minimum Drive 






fxA 


V| = 0.8V " —IV?. 


3.0 


75 








^lA 


V| = 2.0V 








-75 


>l(00) 


Bus^Hkld Input'dver-Drlve 


3.0 


500 


jxA 


(Note 2) 




Current ts ChiSi|pd State 




-500 




(iA 


(Note 3) 


»f! -' 

_ll 




or 3.6 


10 


/xA 


V| = 5.5V 




Control Pins 


3.6 


±1 


fjiA 


V| = OVorVcc ■ 




Data Pins 








~ -5 




V| = OV 




3.6 






HA 






1 




V| = Vcc 














l|H + 


CdnbiBi Ai 1n(put Currant 


3.6 


w 


jiA 


Vcc S V| S 5.5y^ , 


"off 


1 ' — 

, Input or Output Cunanf 





1 ±100 




0VS(V|0rVo)i5.5V 













DC Electrical Cibaracteilstics (Continued) 



Symbol 



Parameter 



Vcc 
(V) 



Ta = -40°CtO +85°C 



Units 



Condltiom^ , 

' vy.'i • ...v'.' V yiQ'. 



loZL 



TRI-STATE Output Leakage Current 



3.6 



Vo = OV 



,"jani Li 



IQZH 



TRI-STATE Output Leakage Current 



3.6 



Vo = Vcc 



Iqzh"' 



TRI-STATE Output Leakage Current 



3.6 



10 



fiA 



Vcc ^ Vo <: 5.5V 



ICCH 



Power Supply Current 



3.6 



4-0.19 



mA 



V| = GNDorV)^'^^. 
OutputsHIgh .'^ 



ICCL 



Power Supply Current 



3.6 



12 



mA 



V| = GNDorVoG, 
Outputs Low 



Iccz 



Power Supply Current 



3.6 



0.19 



mA 



V| = GNDorVcc, 
Outputs Disabled 



ICCZH"* 



Power Supply Current 



3.6 



0.19 



mA 



V| = GNDorVcc, Vcc S Vq ^ 5.5V, 
Outputs Disabled 



Alec 



Increase In Power Supply Current 

(Note 4) 



3.6 



0.2 



mA 



One Input at Vcc - 0-6V 
Other Inputs at Vcc or GND 



Metal: All typical values are at Vcc = 3-3V.Ta = ZSrC. 

Note 2: An external driver must source at least the spedfted currant to switch from LOW to HIGH. 
Halm 3: An external driver must sink at least tiie specified current to switdi from HIGH to LOW. 
Note 4: This is ttie increase in supply current for each input that is at the specified voltage level rather than Vcc or GND. 

Dynamic Switphing Ciiaracteristics : See Section 2 for Test Methodology 



Symbol 



Parameter 



Vcc 
(V) 



Ta 



= 25"C 



Conditions 

50 pF, Rl = SOOfi 



VOLP 



Quiet Output Maximum Dynamic Vql 



3.3 



0.8 



(Note 2) 



VoLV 



Quiet Output Minimum Dynamic Vql 



3.3 



-0.8 



(Note 2) 



V|HD 



Minimum High Level Dynamic Input Voltage 



3.3 



(Note 3) 



ViLD 



MaxifTtuin LdW Leyel Dynamic Input Voltage 



3.3 



(Note 3) 



Note 1:~C^HVBi|^rtFed in Sdi^ ' 
Note k Max iSunibar of oolputs defined as (n). n-1 data Inpuli are difven-OV t&3V. Outpiik-ett ySU, 



Note 3: Max number of data inputs (n) switching, n- 1 inputs switching OV to 3V. InputHindsr-tsst switching: 3V to U m wIiuIU (Vruj), OV to thnehakl |Vihd). 

AC Electrical CharcKiteFiatiCK SeeSecHon 2^ Test Methodology 















' Ta = -40°Cto +85°C 

:cl = sopf.Rl = soon 




Symbol 


Parameter 


Unite 


- . V(5c = 3.3V ±0.3V 


Vcc = 2.*V 








, _ . Tvp 

(Nbtel) 








Min Max 


ftXvil 


tPLH 


Propagation Delay Data to Output 


1.0 4.0 


1.0 4.7 




tPHL 




1.0 4.0 


1.0 4.6 


ns 


tpZH 


Output Enable Time , ^ 


1.1 5.5 


1.1 7.1 


ns 


tpZL 




1.5 5.5 


1.5 6.5 










2.2 6.5 
- 2J)- _ _4J_. 




tpLZ 


Output Disable Time 


..-2.2- '. ■)" 5.9 

2.0_ 4.8 


ns 


•OSHL 


Output to Output Skew . 




, ■ , "i.L';.-'-iv''ii...iJ.io:> 




•OSLH 


(Nrtezj ; 


( 1 







Note 1: All typical values are at Vcc = S.3V, Ta = 25°C. 

Note 2: Sifew Is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same devtee. The 
1 applies to any outputs switching In the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tosLH)- Parameter guaranteed by c 



m4i 



Capacitance (Notei) 



Symbol 


Parameter 


Mil) 


Typ 


Max 


Units 


Conditions 




Input Capacitance 




4 




PF 


Vcc = OV,V| = OVorVcc 


C|/o 


lAO Capacitance 




8 




PF 


Vcc = 3V.V|/o=OVorVc3o 



Notail: Cspaeltsncs ia measured at fraqueney f = 1 MHz, per MIL-STt^^B, 



■so' .news*, ni'-i 



ro 
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74LVT373 

3.3V ABT Octal Transparent Latch 
with TRI-STATE® Outputs 



General Description 

The LVT373 consists of eight latches with TRI-STATE out- 
puts for bus organized system applications. The latches ap- 
pear transparent to the data when Latch Enable (LE) Is 
HIGH. When LE Is low, the data satisfying the Input timing 
requirements is latched. Data appears on the bus when the 
Output Enable (OE) is LOW. When OE Is HIGH, the bus 
output Is In the high Impedance state. 
These octal latches are designed for low-voltage (3.3V) Vqc 
applications, but with the capability to provide a TIL inter- 
face to a 5V environment The LVT373 is fabricated with an 
advanced SCMOS technology to achieve Ngh speed oper- 
ation similar to SW ABT wNle maintaining a low power dissi- 
pation. 



Features 

■ input and output intarfttce eapablHy to syslams at SV 

Vcc 

■ Bus-Hold data inputs eliminate the need Ibr egclemal 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance provides glitch-free 
bus loading 

■ Outputs source/sink -32 mA/ + 64 mA 

■ Available in SOiC JEDEC, SOIC EIAJ and TSSOP 

■ Functionally compatible with he 74 series 373 

■ Latch-up perfomianee e x c oodB SOO mA 



Ordering Code: see section 11 
Logic Symbols 



1 I I M I I I 





Do Ol 

LE 


■>2 


1>3 


O4 1>5 


"6 


1^ 


-0 


OE 

=0 °l 


°2 


O3 


O4 O5 


"6 


O7 



I I I I I I I I 

TUF/ial1S-1 



lEEE/lEC 



OE- 
LE- 



— % 

— Or 

— °2 
-0, 



-"4 
— O5 

-O7 



TL/F/12015-2 



Pin Names 


Description 


D0-D7 


Data Inputs 


LE 


Latch Enable Input 


OE 


Output EraUe Input 


O0-O7 


TRI-STATE Utch Outputs 



Connection Diagram 

Pin Assignment for 
SOIC and TSSOP 





1 


w 

20 




%- 


2 


IS 


-O7 




3 


18 


-1^ 


01 - 


4 


17 


-"6 


01 - 


5 


ie 


-06 


02- 


6 


IS 


-O5 


Dj- 


7 


u 


-h 


h- 


8 


13 


-D^ 


Ol- 


9 


12 


-0« 


6ND- 


to 


11 


-LE 





SOIC JEDEC 


SOIC EIAJ 


TSSOP JEDEC 


Order Number 


74LVT373WM 
74LVT373WMX 


74LVT373SJ 
74LVT373SJX 


74LVT373MTCX 


See NS Paekage NumtMr 




M200 


MTC20 



TL/F/1201S-3 



io-iw-or 



standard outputs. When the Latch Enable (LE) input is 
HiGH, data on the On inputs enters the latches. In this con- 
dition the latches are transparent, i.e., a latch output will 
change state each time its D input changes. When LE is 
LOW, the latches store the information that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran- 
sition of LE. The TRI-STATE standard outputs are con- 
trolled by the Output Enable (CE) input. When 5E is LOW, 
the standard outputs are in the 2-state mode. When QEis 
HIGH, the standelRl outputs are In the high impedance mode ) 
but this does not interfere with entering new data into the. ' 
latchesi 'i'^a t<=* . . 



Inputs 



LE 


CE 


Dn 


A 


n 


Y 
A 


11 
M 


1 

L 


1 

L 


H 


L 


H 


L 


L 


X 



Outputs 



o„ 



• - - 'itr i 

H 
Oo 



L4gic,piAgram 



'.rt,ni(Thi-. 



A'* Bio- IJcj-'-i',i6 



H = HIGH Voltage Level 
L = LOW Voltage L^el 
Z =-.HIc|MnipedahDs' 



---A'C' 



I 



I 



I 



I 



I 



I 



b 



I 



'=iv.i.q 



OE 



0, "2 Oj • O4 O5 0, 

^ nyF/i20is-4 
Please note ttim tNe dhgram Is piovidsd only for the iinderstan(ins of logic operatic 



i" 



iTrrr- 



1- 





noit<]i 10.^0 















■10 



lo-ts-cr 



gnNational 



ADVANCE INFORMATION 



74LVT374 

3.3V ABT Octal D Flip-Flop with TRI-STATE® Outputs 



General Description 

The LVT374 is a high-speed, low-power octal D-type flip- - 
flop featuring separate D-type inputs for each fllpiOapwid > 
TRI-STAte tioqiuts Kr iMU^-dHMad'lttiplibtt^^ 
ered Clock (CP) and Output EnMa (DE) are common to all 
flip-flops. 

These octal flip-flops are designed for low-voltage (3.3V) 
Vex; applications, tnjt with the capability to provide a TTL 
interface to a 5V environment. The LVT374 Is fabricated 
with an advanced BiCMOS technology to achieve high 
speed operation similar to 5V ABT maint§i|[gng a lov^Lj 
po«mr disdpation. ) I | \ JT 



Fea%Uim , .... ■:.,..o..,^n... 

■ lnpi^a|icti:pi||Mft imerf«:e caiMbility toj90^iasfift,ifi^ ^ 
VgGiIJ Oili. .',gb ■vsn gir'OIiid ' v A-^m 'on saob b! 

■ Bus-Hold data Inputs eliminate the need for axterralv 
pull-up resi s tors to hokJ unused inputs 

■ Live Insertion/extrBction permitted 

■ Power Up/Down high Impedance proMeis i^tidtMrte^ 'U 
bus loading 

■ Outputs source/sink -32 mAA+64 mA 

■ Available in SOIC JEDEC. Spp^jaAJjaodiTSSOP 
^ Functionally compatible with the 74 setiW374 

p Latch-up performance exceeds $00 mA' 



3(1? 

.;H 
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Ordering Code: SeeS^ctiontl 
Logic Symbols 
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Pin 




Names 


Descrlptten 


D0-D7 


Data Inputs 


CP 


Clock Pulse Input 


?5E 


TRI-STATE Output Enable Input 


O0-O7 


TRI-STATE OutixJts 





SOiCJEDEC 


SOICEIAJ 


TSSOPJBSeC 


1 OriHcir Ni.irnber 


74LVT374WM 
74LVT374WMX 


74LVT374SJ 
74LVT374SJX 


74LVT374MTCX 


See MS Package Number 


M20B 


M20D 


mesa 



io.».or 



FtinGtionaMNf<li''iptiort 

The LVT374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STATE true outputs. The 
buffered clocl< and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
Individual D Inputs that meet the setup and hold time re- 
quirements on the LOW-to-HIGH Clock (CP) transition. With 
the Output Enable (OE) LOW, the contents of the eight flip- 
flops are available at the outputs. When the OE is HIGH, the 
outputs go to the high impedance state. Operation of the 
OE input does not affect the state of the flip-flops. 



Truth Table 



Inputs 



Dn 



CP 



(a; 



Outputs 



On 



-L 



CO 

■>l 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Z = High Impedance 

^ = LOW-to-HIGH Transition 

0„ = Previous Oo Iwfore HIGH to LOW of CP 
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74LVT646 

3.3V ABT Octal Transceiver/Register 
witbJ:BL-STATE]® Outputs 



General Description 

The LVT646 consist of registered bus transceiver circuits, 
witli outputs, D-type flip-flops, and control circuitry providing 
multiplexed transmission of data directly from the input bus 
or from the internal storage registers. Data on the A or B 
bus will be loaded into the respective registers on the LOW- 
to-HIQH transition of the appropriate clock pin (CPAB or 
CPBA). The four fundamental handling functions available 
are illustrated in Figures 1-4. 

The bus transceivers are designed for low-voltage (3.3V) 
Vcc applications, but with the capability to provide a TTL 
interface to a 5V environment. The LVT646 is fabricated 
with an advanced BiCMOS technology to achieve high 
speed^operation similar to 5V ABT while ria^ntair^g a low 
power di^^y. \ iS" — ■» ~ 



Features 

■ Input and output interface capability to systems at 5V 

Vcc 

■ Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused input 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance 
bus loading 

■ Outputs source/sink -32 mA/-l-64 mA 

■ Available in SOIC JEDEC, and TSSOP . . j 

■ Functionally compatible with the 74 series 64i5 

■ Latch-up performance exceeds 500 mA - 




Ordering Code: See Section U ' , 
Logic Symbols 
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Connection Diagram 

Pin Assignment 



3EN1 (BA) 
3 EN2 (AB) 
>C4 
G5 
X» 



for SOiC and TSSOP 


CPAB — 




24 




SAB— 
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—CPBA 
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22 
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Pin Names 


Description 


A0-A7 
B0-B7 

CPAB, CPBA 
SAB, SBA 
S 
DIR 


Data Register A Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Input 
Direction Control Input 





SOIG JEDEC 


TSSOP JEDEC 


Order Number 


74LVT646WM 
74LVT646WMX 


74LVT646MTCX 


SeeNS 

Pacioge Number 


M24B 


MTC24 



Real Time Transfer, ' J |j I a Real Time Transfer 
A-BustoB-Blus B-BustoA-Bus 



Storage from 
Bus to Register 



Transfer from 
Register to Bus 
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FIGURE 1 
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FIGURE 2 
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Truth Table (Note) 



^ Input* . ■ -.r. 


Data I/O 


Function 


Q DIR CPAB CPBA SAB SBA 


A0-A7 


B0-B7 


H X HorL HorL X X 
H X ^ X X t 

H ' X X ;,jij'^-.r ......yfy.'' 


Input 


Input 


Isolation ' -"j' '■ ' " 
Clock An Data into A Register ■ ■ 
Clock Bp Data into 6 Register ' ' . 


L H X X L X 
L H ^ X L X 
L H HorL X H X 
L H X H X 


Input 


Output 


An to Bp — Real Time (Transparent Alldcie) ' " 

Clock An Data into A Register 

A Register to Bn (Stored Mode) 

Clock An Data into A Register and Output to Bn 


L L X XXL 
L L X ^ X L 
L L X HorL X H 


Output 


Input 


Bn to An — Real Time (Transparent Mp^)-., -1 ,, 
Clock Bn Data into B Register 
B Register to An (Stored Mode) 


L L X X H 






Ck>ck Bn Data into B Register and Output to An 



Nome Tile (M* output functions may be enabled or disabled l>y vaiiout signals at the 5 and IW inpMti. Ma in|t 
bus iflns wffi be stored on eveiy LOW-to-HIGH tranaWon of tha appropriate dock inputs. 

^ - tOW4»HlQH'niiaWon 



Lcigtc Diagram 
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74LVT652 
3.3V ABT Octal Transceiver/Register 
with TRI-STATE® Outputs 



General Description 

The LVT652 consists of bus transceiver circuits with D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the input bus or from the 
internal registers. Data on the A or B bus will be clocked into 
the registers as the appropriate cloc k pin g oes to HIGH log- 
ic level. Output Enable pins (OEAB, OEBA) are provided to 
control the transceiver function. 

These bus/octal buffers and line drivers is/are designed for 
low-voltage (3.3V) Vcc applications, but with the capability 
to provide a TTL interface to a 5V environment. The LVT652 
is fabricated with an advanced BiCMOS technology to 
achieve high speed operation similar to 5V ABT while main- 
taining a low power'd^sfpEtlfbn.' ' ' tuQn' 

'alt- ■ -'^ ---J' -A .- ■ ■ :-i 



Features 

■ Input and output interface capability to systems at 5V 
Vcc 

■ Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down higfr impedance provides glitch-free 
bus loading 

■ Outputs source/sink -32 mA/ + 64 mA 

■ Available in SOIC JEDEC and TSSOP 

■ Functionally compatible with the 74 

■ Latch-up performance exceeds $00 mA 

t ivKjiuo i r ' 



Ordering Cojde: see section 11 
Logic Symbols 
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Connection Diagram 

Pin Assignment 
for SOiC and TSSOP 
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18 
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*7- 


1 1 


14 
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12 


13 
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Pin Names 


Description 


A0-A7 

B0-B7 

CPAB, CPBA 
SAB, SBA 

oeab,OE6a 


Data Register A Inputs/ 
TRI-STATE a^tpiSt, 
Data Register Bli'^MJts/ 
TRS-STijkTE Outputs 
Clodi PUise inputs 
Select Inputs 
Output Enable Inputs 





SOiC JEDEC 


TSSOP JEDEC 


Order Numbur 


74LVT652WM 
74LVT652WMX 


74LVT652MTGX 


See NS Padoge 
Number 


hi24^ 


MnS4 
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Logic Diagram 
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M. 
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Functional Description 

In the transceiver mode, data present at the HIGH imped- 
ance port may be stored in either the A or B register or both. 
The select (SAB, SBA) controls can multiplex storBd and 
real-time. 

The examples in /^juna /demonstrate the four fundamental 
bus-management functions that can be performed with the 

IXrta on the A or B data bus, or both can be stored in the 
inlsmal D flip-flop by LOW to HIGH transitions at the appro- 



priate Clock Inputs (CPAS, CPBA) regardless of the Select 
or Output Enable Inputs. When SAB and SBA are in the real 
time transfer mode, It is also possible to store data without 
using the internal D flip-flops by simultaneously enabling 
OEAB and OEBA. In this configuration each Output reinforc- 
es its Input. Thus when all other data sources to the two 
sets of bus lines are in a HIGH impedance s&de, each set of 
bus lines will remain at Its last state. 



Real-Time Transfer 
Bus B to Bus A 



Real-Time Transfer 
Bus A to Bus B 



storage 



Transfer Storage 
Data to A or B 
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OEAB OaX CMB CPBA SAB SBA 



MINI 

TLVF/ 12018-4 
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FIGURE 1 
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OEBA 


CPAB 


CPBA 


SAB 


SBA 


Aq thru A7 


Bo thru B7 
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X 
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L 
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H 
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X 


Input 


Not Specified 


Store A, Hold B 
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H 
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X 


Input 


Output 


Store A in Both Registers 


L 


X 


H or L 






X 


Not Specified 


Input 


Hold A, Store B 
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L 


L 






X 


X 


, Output — 


Inpyt ^ 


Store B In Both Registers 
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L 
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X 


X 


L ' 


Output 


Input 


Real-Time B Data to A Bus 


L 


L 


X 


HorL 


X 


H 


Store B Data to A Bus 


H 


H 


^ i 




L 


X 


Input 


Ojjtput 


Real-Time A Data to B Bus 


H 


H 


H or L 


— I — 

X 


H 


X 


Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Ou%)ut 


Output 


Stored A Data to B Bus and 
Stored B Data to A Bus 



H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial 
Note: The data output functions may be enabled or disabled by various signals 
bus pins will be stored on every LOW to HIGH transition on the clock inputs. 
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74LVT16240 

3.3V ABT 16-Bit Inverting Buffer/Line Driver 
with TRi-STATE® Outputs 



General Description , 

The LVT16240 contains sixteen inverting buffers with TRI- 
STATE outputs designed to be employed as a menriDry and 
address driver, clocit driver, or bus-oriehted transmitter/- 
recelver. The device is nibble controlled. . . 
Individual TRI-STATE control inputs can be shorted togeth- 
er for 8-bit or 16-bjt operatiop. 

These buffers and line dtivers are designed for low-voltage 
(3.3V) Vcc applications, but with the capability to provide a 
TTL interface to a 5V environment. The LVT16240 is fabri- 
cated with an advanced BiCMOS technology to achieve 
high speed operation similar ^oii^ll^Jj^ imintSitAig j} 
low power dissipation. 

' Trine 1,- .tlic.Tbxr; iiaTufciTT 



Features . .vo 

k Input and output interfeK» capability to systems sA 5V 

Vcc 

■ Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Pot^:^^/Oown high impedance provides glitch-free 
bus loaSng 

■ Ou^3i%source/sink -32 mA/+64 mA 

■ AvSl^jfltn "SSOF* (gvi TSSOP 

■ Functionally comp8|lble with the 74 series 16240 
- -■"UrtelMip' performance exceecte SOO mA 



Ordering Code: SeeSecSonll 
Logic Symbol 



Connection Diagram 

' Pbi Assignment for 
SSOP and TSSOP 
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Pin 
Names 


.V'l ^ !st'«ljs.nfni - X 

Description 


lo-lis 


Output Enable Inputs (Active Low) 
Inputs 

TRI-STATE Outputs 





SSOP 


TSSOP JEDEC 


Order Number 


74LVT16240MEA 
74LVT16240MEAX 


74LVT16240MTD 
74LVT16240MTDX 


See NS Package 
Number 


MS48A 


MTD48 























OE,- 


1 




4Q 


— OE2 


ii 


Oq- 


2 




47 


— '0 




O1- 


3 




46 


-'1 M 


GND — 


■» 




' 45 


— GND~ 




O2- 


5 




44- 








6 










O3- 

''cc~ 


7 




42 


— "cc 




04- 


8 




41 


— '4 




05- 


9 




40 


-I5 J 




GND — 


10 




34 




J*' 


06- 


11 




38 


— 15 '■"f V 




O7- 


12 




37 


— '7 




Oa- 


13 




36 


— 'a 




O9- 


14 




35 


— '9 




GND — 


15 




34 


-GND 






16 




33 


— '10 






17 




32 


~~ h 1 




^cc — 


18 




31 






0,j- 


19 




30 


~'l2 




0|3- 


20 




29 


— '13 




GND- 


21 




28 


— GND 




°u- 


22 




27 


— 't4 




Ol5- 


23 




26 


— '15 




OE,- 


2* 




25 


-OE3 
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Functional Description 

The LVT16240 contains sixteen inverting buffers with 
TRI-STATE standard outputs. The device is nibble (4 bits) 
controlled with each nibble functioning identically, but inde- 
pendent of the other. The control pins may be shorted to- 
getlier to obtain full 16-bit operation. The TRI-STATE out- 



puts are controlled by an Output Enable (OEn) input tor 
each nibble. When OEn is LOW, the outputs are in 2-state 
mode. When OEp is HIGH, the outputs are in the high im- 
pedance mode, but this does not interfere with entering new 
data into the inputs. 



Logic Diagram 
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Truth Tables 
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U-lii 


08-011 




5E4 


r — \ 

' I12-I15 
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74LVT16244 
3.3V ABT 16-Bit Buffer/Line Driver 
with TRI-STATE® Outputs 



ADVANjCE-INFORMATiON 

f1!iy» ^liTiid f lijiovm-r' .r' -i^etxi- .-n;s' .r- tM^-^r P' .! S'lT 
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Gifiieral Descrtj^ion- 5?"^ - i 

The iiVT16244 contains sixteen non-inverting buffers with 
TRI-6^ATE outputs designed to be employed as a memory 
and address driver, c\ock driver, or bus oriented transmitter/ 
receiver. The device is hibbie controlled. Individual TRI- 
STATE control inputs can be shorted together for 8-bit or 
16-bit operation. _ ""'l _ 

These bus buffers andlne]^^^; are designed for low-volt- 
age (3.3V) Vcc applicatibns, but with the capability to pro- 
vide a TIL interface to a 5V environment. The LVT16244 is 
fabricated with an advanced BiCMOS technology to achieve 
high speed operation similar to SV.ABT while maintaining a 
low powet;,dl8slpatjort. - 



Input ahd output interface Capability to systems at 5V 
Vcc ■ 
Bus-hiold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 
Li^jl^|ertlon/exfraction permitte^_^ 
Power Up/Down high impedance- provides glHtch-free 

busloa(^ I 'L'r.*l 

Outputs source/sink -32 mA/+ 64 mA i t 
Available In SSOP and TSSOP ' 
Functionally compatible with the 74 series 16244 
Latch-up performance exceeds 500 mA 



Ordering Code: See Section 1 1 
Logic Symbol 
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Pin Names 



I0-I15 
Oo-O,s 



Description 



Output Enable Inputs (Actiye Low) 
Inputs f—C*' 





SSOP 


TSSOP JEDEC 


Order Number 


74LVT16244MEA 
74LVT16244MEAX 


74LVT16244MTD 
74LVT16244MTDX 


See NS Pacl<age 
Number 


IWIS48A 


MTD48 



Connection Diagram 

Pin Assignment tar 
SSOP and TSSOP 



OE,- 
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48 


— OE2 


Oo- 
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47 


-'o 


0,- 
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46 


-\ 


GND- 


4 




45 


-GND 


O2- 


5 




44 


-I2 


O3- 


6 




43 






7 




42 




04- 


S 




41 


-u 


05- 


9 




40 


-I5 


GND- 


10 




39 


-SND 


°6- 


1 1 




38 


-l6 




12 




37 


-I7 


Os- 


13 




36 


-Is 




U 




35 


-I9 


SND- 


15 




34 


-SND 




16 




33 


-I10 




17 




32 


-111 


Vcc- 


ia 




31 


— Vcc 


O12- 


19 




30 


-I12 


0|3- 


20 




29 


-Il3 


GND- 


21 




28 


-GND 


Ou- 


22 




27 


-Il4 


0l5- 


23 
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24 




25 


-OE3 
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I ni-o I rt I c uuipuis. I ne aevice is niDDie (4 bits) controlled 
with each nibble functioning identically, but independent of 
the other. The control pins can be shorted together to ob- 
tain full 16-bit operation. 



Truth Tables 




Inputs 


Outputs 


5Ei lo-ls 


O0-O3 
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L 
H 
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Inputs 


Outputs 


OE3 I8-I11 


Oe-Oii 


L L 
L H 
H - X 


L 
H 
■ Z 


H » High Voltage Level L = Low Vottage Level 



' ^ Inputs 


Outputs 


5E2 I4-I7 


04-07 


L L 
L H 
H X 


-1 X N 




' ' ■ ' ■ inpiitt'' " ' ' 


Outputs 


0E4 I12-I15 


012-015 
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X = Immaterial 



Z =^ 411^ MpedahM 



Logic Diagram 
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74LVT16245 
3.3V ABT 16-Bit Transceiver 
TRL^IAI^® Outputs 

Generaft^scription 

The LVT16245 contains sixteen nori-ipvertihg bidirectional 
buffers with TRI-STATE outputs and is, intended tor bkjs ori- ! 
ented applications. The device is byte controlled' Eac^ byte i 
t\as separate control inputs which can tte^bOtSdJabether 
for full 16-bit operation. The T/R inputs detetmine the direc- 
tion of data flow through the device. The ^ inputs disable 
both the A and B ports by placing them in a high impedance 
state. 

This non-inverting transceiver is designed for low-voltage 
(3.3V) Vcc applications, but with the capability to provide a 
TTL Interface to a 5V environment. The LVT1 6245 is fabri- 
cated with an advanced BICMOS technology to achieve 
high speed operation='^ilar to 5V ABT while maintaining a 
low'power dtsi^p 
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Features' i^sr 

■ Input and outpCit interface capability to s^tems at 5V 

■ Bufr-Hoid datfi iri0ut§ eliminate the need for e: 
_ltiuB44pj!M^(aS:tb'jSim iM^l^^ I 

■ Live insailiqiMfaKlMCtioa permitted tov^j ■•ec- a' it; < •■ 
u Power Up/Down high impedance provides giitch-free 

bus loading 

■ Outputs source/sinic -32 nAf^S^^tO OiQ . 

■ Available in SSOP and TSSOP 

■ Functionally compatjbje^ith the 74 series 16245 
l^chH4MMifoiinafce e^asas 500 r^N' 



Ordering Codes seeseistiorKiiaA 
Logic Symbol 
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Connection Diagram 

Pin Assignment for 
SSOP and TSSOP 





Aj A, Aj ,A4 A5 Aj A; A, Aj A,5 A,, 


.*12 *15 *14 *I5 




-o 






0- 




T/R, 


n\ 






Bq B, B2 B3 B4 B5 Bg 87 Bg Bg B, Q B, 


^12 ^13 ^14 ^15 
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TT 
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Pin Names 


Description 


OEn 
T/Rn 
A0-A15 
Bo-Bis 


Output Enable Input (Active Low) 
Transmit/Receive Input 
Side A Inputs/TRI-STATE Outputs 
Side B Inputs/TRI-STATE Outputs 





SSOP 


TSSOP JEDEC 


Order Number 


74LVT16245IWEA 
74LVT16245MEAX 


74LVT16245MTD 
74LVT16245MTDX 


See NS Package 
Number 


MS4aA 


MTD48 



T/R,- 


1 


48 


-DE, 


%- 


2 


47 


-*o 


Bl - 


3 


46 


— A, 


GND — 


4 


45 


- GND 


H- 


S 


44 


-A2 




6 


43 


-*3 


"cc" 


7 


42 


~ ^CC 




8 


41 


-*4 


85- 


9 


40 


-*5 


GNO — 


10 


39 


— GND 




t 1 


38 


-*e 


87- 


12 


37 


-Ay 


Bs- 


13 


36 




h- 


H 


35 


-H 


GND — 


15 


34 


— GND 




16 


33 


-No 


B,,- 


17 


32 


-Ni 




19 


31 


— ^cc 


B12- 


19 


30 






20 


29 


-Al3 


GND — 


21 


28 


— GND 




22 


27 


-*14 


Bl5- 


23 


26 


-*15 


T/Rj- 


24 


25 


-OE2 



TUF/12020-2 
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; ^Functional Description 

The LVT16245 contains sixteen non-inverting bidirectional 
buffers with TRI-STATE outputs. The device Is byte con- 
trolled with each byte functioning identically, but indepen- 
dent of the other. TT» control pins can be shorted together 
to obtain full 16-bit opere^on. 

Truth Tables 



Inputs 


Outputs 


5Ei T/Ri 


L L 
L, H 
H X ' 


Bus B0-B7 Data to Bus A0-A7 
Bus A0-A7 Data to Bus BQ-B7 



H - High Voltage Level I 




TATS UlT iiiw 


Inputs 




5E2 T/R2 




L L 

L , _H , 
.i.:*jr, Mk-, 


Bus Be-Bis Data to BusAs-Ais 
Bus Ab-A^s Data to Bus Bg-Bis 
jHieiHj^StelB on A8-A«. Ba-Big 


)f ^ hwiiiiliwUO' 


Z = High invadamie ' 






1 1 OF 8 


1 



*8-15 ■ 



<5— T-^ 



TL/F/1 2020-3 

Please note that these diagrams are provided only for the undsralandlng of logic 'joperetlons and should npt be used to ^tlnwts pr^pi^tien delayi. 
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74LVT16373 

3.3V ABT 16-Bit Transparent Latch 
with TRi-STATE® Outputs 



General Description 

The LVT16373 contains sixteen non-inverting latclies witli 
TRI-STATE outputs and is intended for bus oriented appli- 
cations. The device is byte controlled. The flip-flops appear 
transparent to the data when the Latch Enable (LE) is HIGH. 
When LE is low, the data that meets the setup time is 
latched. Data appears on the bus when the Output Enable 
(OE) » LeWrW(ieit eEi8-H(GH, the outputs are in high Z 
state. 

These latches are designed for low-voltage (3.3V) Vcc ap- 
plications, but with the capability to provide a TTL interface 
to a SV envirenmefrt; The LVT16373 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper- 
ation similar to 5V ABT while maintaining a low power dissi- 
pation. 



Features ^ • " ^- ■ ' '^ --^ - ■ 

■ Input at^ oU^ll^rfffi^ ca^n# to^^ms at SV 

Vcc ■ 

■ Bus-Hold data inputs eliminate the need for ac^mi'', 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance provides glitch-free 
bus loading 

■ Outputs source/sinl( -32 mA/ + 64 mA 

■ Available in SSOP and TSSOP 

■ Functionally compatible with the 74 series 16373 

■ Latch-up perfonnance exceeds 500 mA 

■3mb igE^O . 



Ordering Pfxie: see section n 
L.Q^ Symbol j | | 

I I I I I I I L.I MINI 



lo h l2 Ij U, Is l6 vy j, I9 ho ,1)1 "ij Hi Il4 hi 
LE, - ft— . 

, "O °1 °2 °I 04 O5 "6 O7 Ob °9 O10 Oil "ijOljOnOlS 
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Pin Names 


Description 


(5En 


Output Enable Input 


SyeLowX^... 


LEn 


UtchEia|teJnpil_X 


-A — 


I0-I15 


Inputs 


O0-O1S 


TRI-STATE Outputs 





,30 -C^ 





SSOP 


TSSOP JEDEC 


Order Number 


74LVTf 6373Meft 
74LVT16373MEAX 


74LVTT63i73MTD 
74LVT16373MTDX 


See NS Paclcage 
Number 


MS48A 


MTD4a 



Connection Diagram 

y 1 Pin Assignment for 
~T "SSOP and TSSOP 



.ix-~i4 IT it 1 



GNO- 

V On.- 











OE,- 


1 


48 


-LEi 




2 


47 


-h 


0|- 




46 


-h 


GND- 


*■ 


45 


— GNO 


"2- 


5 


44 


-I2 


O3- 


6 


43 


-I3 


"cc- 


7 


42 


— "cc 


O4- 


e 


41 


-I4 


O5- 


9 


40 


-I5 


GND- 


10 


39 


-GND 


06- 


11 


38 


-l6 




12 


37 


-I7 






36 


-Is 




14 


35 


-I9 


GNO- 


15 


34 


-GND ' 




16 


33 


-ho 




17 


32 


-hi 




18 


31 


— ^cc 


012- 


19 


30 


-I12 


M- 


P> 






GND- 


21 


28 


-GNO 


0.4- 


22 


27 


-lu 


0|5- 


23 


26 


-hs 


OEj- 


24 


25 


-LE2 



u/F/iaozi-z 



0£ 'ia-29 



Sm ft ■gP 



16-bit operation. The ftilhxwing description applies to each 
byte. When the Latch Enable (LEn) input is HIGH, data on 
the Dp enters the latches. In this condition the latches are 
transparent, i.e., a latch output will change states each time 
its D input changes. When LEp is LOW, the latches store 
information that was present on the D inputs a setup time 
preceding the HIGH-to-LOW transition of LEn- The 
TRI-STATE standard outputs are controlled by the Output 
Enable (OEn) input. When CEn is LOW, the standard out- 
puts are in the 2-state mode. When OEn is HIGH, the stan- 
dard outputs are in the'high impedance mode but this does 
not interfere with entering new data into the latches. " 



C'.FAT 3eri9« a\ ort) iVm -:.;jii.C(iTi'. j <r.snailor.'j- 
Am 00: absfivK" &in6rnio>Te3 qu-riojsj 

Logic DIsgranro 



Li 



X H X 
H L L 
H L H 


z 

L 
H 
Oo 




Inputs 


Outputs 


LE2 5f2 la-'is 


0e-0i5 


X H X 
H L L 
H L H 
L L X 


z 

L 
H 
Oo 


H = High Voltage Laval 
L - Low Voltage Laval 
X - tmmateflat 
Z •= High Impedance 

Oo - PravkHW output prior to HIQH to LOW tranaWon of LE 

-9«oc i/Ql e gf!ini8JA;3<n Wiriw '"'JA Va 51 1- 

h I5 '6 I7 ^ 1 



ll 



Lj 



OE, 



! I I I i i I t ! 1 Twiin-s 
'a '9 ho hi h2 hs h4 hs 



J 



d 



d 



d 



On -I- O9 O1I 0|2 <^3 . 0|4 0|5 



LEj 



OE, 
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Please note that these diagrams are provided only for the undeislandlng of Iqglc. opamUoaa and ahouM not Iw uaad Is eaUmale prapagafon delays. 
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74LVT16374 

3.3V ABT 16-Bit D Flip^Flop with TRI-STATE® Outputs 



General Description 

The LVT16374 contains sixteen non-inverting D flip-flops 
with TRI-STATE outputs and is intended for bus oriented 
applications. The device is byte controlled. A buffered clock 
(CP) and Output Enable (OE) are common to each byte and 
can be shorted together for full 16-bit operation. { 
These flip-flops aredesigned for low-voltage (3.3V) Vcc ap- 
plications, but with the capability to provide a TTL interface 
to a 5V environment. The LVT16374 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper- 
ation similar to 5V ABT while maintaining a low power dissi- 
pation. 



■ Input and iQuMI J^er^^tcspattilil^ , to systems at r&V 

..-fVee -nr.,.: is.-,; ■ ^- - 

j^v.^is^yeM (teibi' inputs alMnatsAe ms^der^esitetmi' 

m Power Up/Down high Impedance provides glitch-^Ki^ 
bus loading 

■ Outputs source/sink -32 mA/-t-64 mA 

■ Available in SSOP and TSSOP 

■ Functionally compatible with the 74 series 16374 

■ Latch-up performance exceeds 500 mA 



Ordering Code: See Section 1 1 
Logic Symbol 



Connection Diagram 



4- 



Pin Assignment for 
SSOP and TSSOP 



I I I H I I I t i l I I 



'o V h I3 '4 'e 's '9' hp hi '12 '13 '14 '1 

OE, ■ ■ '■ , . " OEj 

CP, CPj 

% 0, O2 O3 0, Oj O5 O7 Oj Og 0,oO,,0,i$,jj3M<^5 
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Pin 
Names 



OEn 
CPn 
I0-I15 
O0-O15 



Description 



TRI-STATE Output Enable Input (Active l,ow) 
Clock Pulse Input 

PataJPBHfa. i . U ' ' - 

TRI'-STATEC ' 





SSOP 


TSSOP JEDEC 


Order Number 


74LVT1637^M^^^ 
74LVT1637J^||' 


74LVT,16374MTD 


See NS Package 
Number 


MS48A 


MTD48 





OE,- 


1 


48 


-CP, 






2 


,47 






Oi- 


3, 


46 


-h 




GNO- 


4 


45 


— GNO 


4 - 


O2- 


5 


' 44 


-I2 




O3- 


6 


■ 43 


-I3 




Vcc- 


7 


(yi»2 


~\c 






8 


41 


-I4 




°s- 

GND — 


9 

10 


40 

39 


-I5 

— GNO 




06- 


1 1 
12 


38 


-l6 




O7- 


37 


-I7 




%- 


13 


36 






O3- 


14 


35 


-I9 




GND — 


15 


-.34 


— GNO 




O10- 
O1I- 

Vcc- 


16 
17 
18 


33 

1 31 


-I10 
-111 
— Vcc 




■ 0^2- 


19 


30 


-I12 




0l3''^ 


20 


r 29 


-lis 




GNO- 


21 


28 


— GND 




0l4- 
Ol5- 


22 
23 


27 
26 


-'14 

^hs 




OEj- 


24 


25 


— CPj 



-3 



TUP/120Z2-2 



S£ HO-31 



Fitfu^offial DesiKiption.. \ 

The LVT16374 consists of sixteen edge-triggered flip-fiops 
with individual D-type inputs and TRi-STATE true outputs. 
The device is t>yte controlled with each byta functioning 

identically, but Independent of the other. The control pins 
can be shorted together to obtain full 16-blt operation. Each 
byte has a buffered clock and buffered Output Enable com- 
mon to all flip-flops within that byte. The description which 
follows applies to each byte. Each flip-flop will store the 
state of their individual D inputs that meet the setup and 
hold time requirements on the LOW-to-HIGH Clock (CPp) 
transition. With the Output Enable (OEp) LOW, the contents 
of the flip-flops are available at the outputs. When 5En is 
HIGH, the outputs go to the high impedance state. Opera- 
tion of the OEn input does not affect the state of the flip- 



Truth Tables 



Logic Diagrams 

tr.fii^sia noitoannoO 



Byte 1(0:7) 



r r noilcaS esS 



"'>'Tdtx±x±x±x±x±x±a 



CP 1 




CP 1 




CP 1 




CP 1 




CP 1 




CP 1 




CP 1 




CP 1 









































OE, 




Byte 2 (8:15) 

'l 2 'l 3 



r±x±x±x±x±x±x±x^ 



I CP I CP I CP I CP I CP I CP I CP I CP 

oooooooococooo oo 

I Yl |l Tl Tl Tl Tl Tl 



Please note that these diagrams are provicJed for the understanding of 
logic operaiton and should not be used to estimate propagation delays. 



4.: 



Inputs 


Outputs 


CPi QEi lo-i7 


O0-O7 


^ L H 
^ L L 
L L X 
X H X 


H 
L 

Oo 
Z 




Inputs 


Outputs 


CP2 0I2 Is-lis 


O8-O15 


^ L ,: H 

^ L L 
L L X 

X H .X, „, 


H 
L 

Oo 


H = High Voltage Level *,o f,£.;Jy .•■)> <.t... i I 
L = Low Voltage Level ..f, oll-iw T3A '■■'i ot lermic doijc ' 
X = Immaterial roi'so 1 
Z - High Impedance • ■ | 
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74LVT16646 if 

3.3V ABT 16-Bit transceiver/ RegistefLi 

with TRI-STATE® Outputs ' t 

General Description 

The LVT16646 contains sixteen non-inverting bidirectional 
registered bus transceivers providing multiplexed transmis- 
sion of data directly from the input bus or from the Internal 
storage registers. Each byte has separate control inputs 
which can be shorted together for full 16-bit operation. The 
OIR inputs determine the direction of data flow through the 
device. The CPAB and CPBA inputs load dtta^ttm regisr 
ters on 4ie LOW-io-HIGFTtransition. ' ' 
These transceivers are designed for low-voltage (3.3V) Vcc 
applications, but with the capability to provide a TTL inter- 
face to a5V-etTi/iron(neht,the LVTt6646 is fabricated with 
an advanced BICMOS> teehiwlogy to achieve high speed 
operation similar to SV ABT while maintaining a lowipower 




Features r : 

■ Input aiMMHput mtertace eapabili^ e«$iKftnB at SV 

Vcc 

■ Bus-IHold data inputs eliminate the need for< 
pull-up resistors to hold unused inputs 

■ Live insertion/extraction permitted 

■ Power Up/Down high impedance provides glitch-free 
bus loading 

■ Outputs source/sinl< -32 mA/-l-64 mA 

■ Available in SSOP and TSSOP 

■ Functionally compatible with the 74 series 16646 

■ U^-ii"pe^flJ6ffiWn®"#CMiea8'5(^^ ^ ~ 



dissipation. 



I 



Ordering Code: SeeSeotionll 
Logic Symbol ''^ 



I I I I I I M I I I I I I I 



Connection Diagram 

Pin Assignment for 

V i ooidMHj -.3 1; SSOP and TSSOP , i^t < it ^IoW 

:.■ III* iML^q iji.:' 



*0 *1 *2 *3 *4 *5 *« *7 *e *» *10 *ll *I2 *13 ^4 *15 
S =2 
CPkB, CPAB2 
SAB, SABj 
DIR, DIR2 

CPBA, CPBA2 

SBA, SBA, 

% B, % B, B, % % B, % B, B,o B,, B,j 8,5 B,, B,5 

I I I I I I I I I I I I I I M 





SSOP 


TSSOP JEDEC 


Order Number 


74LVT16646MEA 
74LVT16646MEAX 


74LVT16646MTD 
74LVT16646MTDX 


See NS Package 
Number 


MS56A 


MTD56 









-Si 


DID, - 


1 


it 




> 


is 




sa, - 


J 


54 


-S9A, 


em— 


4 


S3 


— GMO 


»o- 


5 


52 


-»> 


^- 


6 


91 






7 


50 




*!- 


8 


49 


-h 


*3- 


9 


4S 


-83 


*4- 


10 


47 


-84 


GND- 


1 1 


46 


— GND 


«5- 


12 


45 


-h 


««- 


13 


44 


-% 


«7- 


14 


43 


-87 


«8- 


15 


42 


-h 




16 


41 


-«9 


^o~ 


17 


40 


-BlO 


GND- 


18 


39 


— GND 




19 


38 


-B1I 




20 


37 


->12 


*13- 


21 


36 


->IJ 


*cc- 


22 


35 


-Vcc 


*I4- 


23 


34 


-".4 


^5- 


24 


33 


-"15 


<WD- 


25 


32 


-GND 


SAB2- 


2« 


31 


-SBA2 


CPABj- 


27 


30 


-CPBA2 


DIR2- 


2a 


21 


~h 
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Truth Table (Note) 



inpuis 


Data I/O 


Output Operation Mode 


-lH?'.>.Li 1.' ..^ . ,1 JlJc, , . IIIJII. tT-'.I/ ' ' ' 

Ql DIRi CPABi CPBAi' SMbnttJ^At 


Ao-7 


Bo-7 


H X H di^L H orL •■ ^ f • « 
H X ^ X' ' • ■ • ' X 
H ' X X ^ X X 


Input 


Input 


Isolation 

Clock An Data into A Register 
Clock Bn Data Into B Register 


L H X X L X 
L H X L X 
L H HorL X H X 


Input 


Output 


An to Bn — Real Time (Transparent Mode) 
Clock An Data to A Register 
A Register to Bn (Stored Mode) 


■ L H " ^ ~ X "H X " 






Clock An Data into A Register and Output to Bn 


L L X X X L 
L L X X L 

L L X HorL X H 
L L X ^ X H 


Output 


Input 


Bn to An — Real Time (Transparent Mode) 
Clock Bn Data into B Register 
B Register to An (Stored Mode) 
Clock Bn Into B Register and Output to An 



NotK The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled; i.e., data at ttie 
bus pins will be stored on every LOW-to-HIGH transition of the approprtate dock inputs. Also applies to data I/O (A and B: 8-15) and #2 control pins. 



H = HK3H Voltage Level 



L - LOW Voltage Level 



' - LOW-to-HIQH Transition. 



,1 - . 
■i-„ 



~o>: 



y-pT 



r- 



10^ 




■ IP 7,aWf8 (CHANNELS 



TUB/12023-7 



DIR, - 
CPBA, - 

SBA,- 

GPAB, - 

SAB, - 



1>>^ 

-i>or>~i 



■{»■ 



1 OF t WAtUtELS 



Bo-7 



Please note 



tlwtiltMSMasrans are fmifiSaii'Mf for the uhdsrskndlng of logic oparattons and shsul 
'. ■ ■ „„— J ' -. .J 
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74LVT16652 

3.3V ABT 16-Bit Transceiver/Register 
with TRI-STATE® Outputs 



General Description 

The LVT16652 consists of sixteen bus transceiver circuits 
with D-type flip-flops, and control circuitry arranged for multi- 
plexed transmission of data directly from the input bus or 
from the internal register*. Each byte has separate contfal_ 
inputs which can be shorted together for full- 16-bit operii- 
tion. Data on the A or B bus will be clocked into the registers 
as the appropriate clock pin go es to IHIGH logic level. Out- 
put Enable pins COEAB, OEBA) are provided to control the 
transceiver function. ' ; j 

The transceivers are designed for low-voltage (3.3V) Vcc 
applications, but with the capability to provide a TTL inter- 
face to a 5V environment. The LVT16652 is fabricated with 
an advanced BiCMOS technology to achieve high speed 
operation similar to 5V ABT while maintaining a low power 
dissipation. 



Features 

■ Input arid output interface capability to systems at SV 
Voc 

■ Bus^Hold data inputs eliminate the need for axtamal 
' pull-up resistors to hohLun^a^tf inputs 

' ■ Live insertion/extraction 

■ Power Up/Down Jiigh 
bus loading 

■ Output&souiee/sinlt -32 

■ Available in 8SOP and 

■ Functionally compatible with the 74 series 16652 

■ L^tch-up performance exceeds 500 mA 




pravidfls glHch-IMs 



Ordering Code: See Section 1 1 



^ -r *X ---- 



Omnieteon Dtagrain 

. Pin Asaignment for 
t3|B0PwMiT8SOP 



Pin Names 


Description 




A0-A16 


Data Register A Inputs/ 


J 




TRI-STATE Outputs 




B0-B16 


Data Register B Inputs/ 






TRI-STATE Outputs 




CPABn, CPBAn 


Clock Pulse Inputs 




SABn, SBAn 


Select Inputs 




OEABn,SEBSn 


Output Enable Inputs 





a- 





sIsOPEIAJ 


TSSOP JEDEC 


Order Number 


74LVT16652MEA 


74LVT16652MTD 




74LVT16652MEAX 


74LVT16652MTDX 


NSPaOtad^ 
Number 


MS56A 


MTD56 











' "oBBi - 


1 


5i 


-OEBA, 


CfAB, - 


2 


55 


-CPBA, 


SAB, - 


3 


54 


-SBA, 


GND- 


4 


53 


-SND 




S 


52 


-h 




< 


51 






7 


SO 




T_' *2- 


8 


49 




»!- 


9 


48 


-h 


. *4- 


10 


47 


-B4 


GND- 


11 


46 


-GHD 


«s- 


12 


45 


-h 


*6- 


13 


44 


-h 


1 *7- 


14 


43 




. *«- 


15 


42 




■ *9- 


16 


41 




. *,o- 


17 


40 


-Bio 


GHD- 


1> 


39 


-GHD 




19 


38 


-B11 


*12- 


20 


37 


-B12 


*15- 


21 


36 


-B,s 


»«:- 


22 


35 


-*cc 


»14- 


23 


34 


-Bl4 


*is- 


24 


33 


-815 


GND- 


25 


32 


-GND 




2< 


31 


- SBA2 




27 


30 


— CPBA, 


OEASj- 


2< 


29 


-OEBA2 
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Logic Diagrams 
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n 7 OTHER CHANNELS 
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... J . wt i-> I CkjldlCl Ul UUU I. 

The select (SABn, SBAn) controls can multiplex stored and 
real-time. 

The examples in F^um 1 demonstrate the four fundamental 
bus-management lunctlons OWtt c an be p e ria rmed ^i»il>>#»e- 
LVT16652. ( „ ..^ 

Data on the A or B derta bus, or tkvth can be sttired in the 
internal D flip-flop by LOW to HIGH transitions at the appro- ' 



lect or output Enable Inputs. When SAB and SBA are in the 
real time transfer mode, it is also possible to store data 
without using the internal flip-flops by simultaneously en- 
abling OEABp and OEBAn- In this configuration each Output 
reinforces Its Input. Thus when all other data sources to the 
two sets of bus lines are In a HIGH impedance state, each 
set of bus lines will feiiiain«Hte-lqst state. 



BusBtoBusA 



Bus A to Bus B 



TUX 



TFFT 



'a/F/iaoz4-4 



TL/F/120Z4-.B 



u 



. - .dJransfw Storage 
DatatoAorB 



TTT 



aenBt SBXi CMBt cmA, awi mt^ looa, OBX, cmbi cpbai aui tm, . 

L L X X X L • » _H, -- ^Jt. Jfr 1 X. 



CEABt OEBX] CPABi CPBA, SABi Sa^i-f 



TTTTTT 

TiyF/ia(»4-7 

GEABt ISEHXi GPABi CPSAi SMBi 88Ai 
H L HorL HorL H H 



FIGURE 1 



Truth Table (Note) 



Inputs 


Inputs/Outputs 


Operating Mode 


OEABt 


OEBAi 


CPABi 


CPBAi 


SABi 


SBAi 


Ao thru A7 


Bo ttiru B7 




L 


H 


HorL 


HorL 


X 


X 


Input 


Input 


Isolation 


L 


H 






X 


X 


Store A and B Data 


X 


H 




HorL 


X 


X 


Input 


t4ot Specified 


acre A, Hold B 


H 


H 






X 


X 


Input 


Output 


Store A in Both Registers 


L 


X 


HorL 




X 


X 


Not Specified 


Input 


Hold A, Store B 


L 


L 






X 


X 


Output 


Input 


Store B in Both Registers 


L 


L 


X 


X 


X 


L 


Output 


Input 


Real-Time B Data to A Bus 


L 


L 


X 


HorL 


X 


H 


Store B Data to A Bus 


H 


H 


X 


X 


L 


X 


Input 


Output 


Real-Ttme A Data to B Bus 


H 


H 


HorL 


X 


H 


X 


Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output - 1 


Stored A Data to B Bus and 
Stored B Data to A Bus 



H =■ HIGH Voltage Level L = LOW Voltage Level X = Immaterial ^ = LOW to HIGH Clock Transition 

NotK The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the 
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National 



^.j.^. i . . Parage Offering 

Available and Planned Package Offering . 

For most current packaging information, contact your National Semiconductor representative. " 



O 



d 

:« 

<D 





LMd 

Count 


00 


14 


02 


14 


04 


14 


08 


14 


14 






14 


74 


14 


66 


14 


125 


14 


136 


16 


151 


16 


167 


16 


If* 


16 




20 


241 


20 


244 


20 


245 


20 


273 


20 


373 


20 


374 


20 


573 


20 


646 


24 


652 


24 


3245 


24 


4245 


24 


C3245 


24 


C424S 


24 


3L383 


24 


3L384 


24 


16240 


48 


16244 


48 


16245 


48 


16373 


48 


16374 


48 


16646 


56 


16652 


56 



LVQ 



LVX 



LAX 



tvt 



SOICJEDEC&EIAJ 
SOICJEDSfi#)P^,, 

SOICJBQECaEIAil 

SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOICJBlECaEIAJ 
SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOICJEDEC&EIAJ 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & EIAJ, QSOP 
SOIC JEDEC & BAJ, QSOP 



SOIC JEDEC & EIAJ, SSOP I. 
SOIC JEDEC & EIAJ, SSOP I, 
SOIC JEOEC & EIAJ, SSOP I, 
SOIC JEDEC & EIAJ, SSOP I. 
SOIC JEDEC &EIAJ, SSOP I, 
SOIC JEDEC AEMdrSeOP li 
SOIC JEDEC & EIAJ, SSOP I, 
SOIC JEOEC & EIAJ, SdOPTi 
SOIC JEDEC & EIAJ, SSOP I, 
SOIC JEDEC & EIAJ, SSOP I, 



TSSOP 

TSSOP 
TSSOP 



SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEDEC & EIAJ, SSOP I, TSSOP 

SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEDEC & EIAJ, SSOP I, TSSOP 
SOIC JEQEC&EIAJ, SSOP I, TSSOP 
S^JEDEC&BM'^bprfSSOP 



; grvT -i A. : 



SOIC JEDEC QSOP 
SOIC JEDEC, QSOP 
sac JEDEC, QSOP 
SOIC JEDEC, QSOP 
SOlCJEDEa-QWP"''- ■ ■ 



'3C ill. sniliuO tU 



SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 
SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 
SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC, TSSOP 
SOIC JEOEC, TSSOP 

i/.-JS'5 'SniiJjO llf«nio yitnii-tS 



SSOP, TSSOP 
SSOP, TSSOP 

SSOP, TSSOP 
SSOP, TSSOP 
SSOP, TSSOP 
SSOP, TSSOP 



-jh-iO -..i;s>l:,e" 

^'^bKiMSel: tssop 

•ion* T. i'.i) 



3 



SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 
SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 
SOIC JEDEC & EIAJ, TSSOP 

SOIC JEOEC, TSSOP 
SOIC JEDEC TSSOP 

- D8M 



SSOP, TSSOP 

SSOP, TSSOP 
SSOP, TSSOP 
SSOP, TSSOP 
SSOP, TSSOP 
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Ordering lnfori|^rtionani|l?JipBical Dimensions 
Low Voltage Logic Or«lering Information 

LVQ Family Ordermg^Jjilprigat!*)!!, J; , ^ . 



The device number is usecMo>4orm part-o(-«- 
defined a$ follows: 



-purchaslng^ode whei«-1tie 



range are 



74LVQ XXX S C 



Temperature Range Family - 
74 = Commercial 



Device Type - 



Pacl<age Code 

S = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
. QS = Shrink Small Outline Packer, JEDEC 
(also known as QSOP) 



X 



Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 

- Temperature Range 

= Commercial (-40"Cto +85*0) 



defined as f?liows: 



LVX Family Ordering Information 

The device number is used to form part of a siitiplified purchasing code where the package type and temp^ature range are 

.'Ai; i■■ 3■-^S yoi [ ■■•■0361 fy-^- 

I — s 



Temperature Range Family ■-..'■yi i M-n 

■■i' ' ■ 74 = CommefcSal ' "-^-d. . iv^;,t.i^v : 
■ ■ ^ .■ ■■(--« jJ3^ ..10? j ^ Sin .i -A a .; 



Type- 
Piffikage Code - 



■ ■■it '■- . .'J 

;y-L-I*C.'"i''T' 

-Spfl^fVarMions 
D?.o '(X" ^ Tdpa and Reel 

■■"'r-'smimfibB 



M = Molded Small CXitlina Package, JEDEC 
SJ =i Molded Small Outline Package, EIAJ 
MSC ='. Shrink Small Outline Packsige, EIAJ, Type I 



LVX Translator Family Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: i i 



74LVX C XXXX WM 



Temperature Range Family - 
74 = Commercial 



Translation Type 

"C" = Configurable 
" " = Non-Gonfigurable 



DavtoeType- 



SfBCial Variatkins 
'T<" = Tape and Reel 

" " = Rail/Tube I • 

- Package Code 

WM = (0.300' Wide) Molded Small 

Outline Package, JEDEC 
QSC = Shrink Small Outline Package, 
JEDEC 

(also knotvn as QSOP) 



74 LVX3L XXX WM X 



Temperature Range - 
74 = Commercial 



J 



Family 

. LVX3L= Bus Switches 



Device Type - 
Package Code - 



Special Variations 
"X" = Tape and Reel 
" " ' Rail/Tubei - . 



WM = (0.300" Wide) Molded Small Ou^ine Pacl(ag|e, JEDEC 
-QSC = Shrinl( Small Outlin»h«» eto fl" . l igBEG ftJae loiown as QSOP) 



LCX Family Ordering information 



;vlh|^ <ievic« n<^ait)er is used to ibmi part of a sTmplifi^ purchasing ^^jwHifrw 9^ P9<N9Q 19IS^ juid .t^^Mrature ranee ana 
defined iis ilollows: ' ' : ■ " -.. 'o' 



3 



IT 
«< 
(/> 

o' 
u 

g 

3 
« 

W 

o 

i 



74LCX XXX M 



Temperature Range Family - 
74 = CommercieU 



.'device Type - 



Package Code 

M = (0.150" Wide) Molded Small Outline Package, JEDEC 
WM = (0.300" Wide) Molded Small Outline Package, JEDEC 

SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 
MEA = Shrink Smafl Outline Package, JEDEC (48/S6-Lead) 
MTD = Thin Slwink Small Outline Package, JEDEC, 
^il!!f****:|*'*> 



X 



Special Variations 
■ ."X" = Tape and Reel 
- •• = Rail/Tube 



LVT Family Ordering Information 



The devk^ number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined asjfoHows: | '»t.a | asr.O | -.i- n | ^ j i*' 



74LVT XXX M 



Temperature Range Family - 
74LVT = Commercial 



Device Type - 



(OC 



Package Code 

M = (0.150" wide) Molded Small Outline Package, JEDEC 
WM = (0.300" wide) Molded Small Outline Package, JEDEC 

SJ = (0.300" Wide) Molded Small Outline Package, EJAJ 
MTC = Thin Shrink Small Outline Paokago, JgDEC, 

4.4 mm Body Width 
MEA = Shrink Small Outline Package, JEDEC (48/56-Lead) 
MTD = Thin Shrink Small Outline Package, JEDEC, 
ai imn Body Width 



i 



X 



Special Variations 

"X" = Tape and Reel 
C« »>= pail/Tube ' 



Tr.rT: 



J 



o 
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c 

0> 

E 
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u 
w 
>> 
f 
a. 

■a 
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Package Code vs NS Package Number 



Package Code 


Deeoriiytton 


NS Package Number 


14-Lead 


16-Le8d 


20-Lead 


24-Lead 


48-Lead 


56- Lead 


s 


Molded Small Outline Package, JEDEC 


M14A 


M16A 


M20B 


M24B 






M 


Molded Small Outline Package, JEDEC 


M14A 


M16A 


M20B 


M24B 






WM 


Molded Scnall Outline Package, JEDEC 


M14B 


M16B 


M20B 


M24B 






SJ 


Molded Small Outline Package, EIAJ 


MUD 


M16D 


M20D 








MSG 


Molded Shrink Small Outtlnia Pack^e, 


M8C14 


MSC16 


MSC20 










EIAJ, Typel 














MTC 


Molded Thin Shrink Small Oufllne Package, 
JEDEC, 4.4 mm Body Width 


MTC14 


MTC16 


MTC20 


MTC24 






QS 


Molded Shrink Small Outline Package, 
JEDEC (also known as QSOP) 






MQA20 


MOA24 






MEA 


Molded Shrink Small Outline Package, 
JEDEC 






Otr.i 




MS48A 


MS56A 




'M6h«d11ttfr»irmi(^gi(«M t^nHmgip 
JEDEC, 6.1 mm Body Width 










MTD48 


MTD56 



JEDEC-EIAJ-SSOP Small Outline Package Comparison 



Package 


Dim 


14-Pln { 


1»«n 




-24-nn 


MIn 


Max 


MIn 


Max 


MIn 


Max 


MIn 


Max 


SOIC 
JEDEC 


A 


0.228 
(5.80) 


0.245 
(6.20) 


0.228 
(5.80) 


0.245 
(6.20) 


0.393 
(10.0) 


0.420 
(10.65) 


0.393 
(10.0) 


0.420 
(10.65) 


B 


0.149 
(3.80) 


0.158 
(4.00) 


0.149 
(3.80) 


0.158 
(4.00) 


0.291 
(7.40) 


0.300 
(7.60) 


0.291 
(7.40) 


0.300 
(7.60) 


SOIC 
EIAJ 


A 


0.295 
(7.50) 


0.319 
(8.10) 


0.295 
(7.62) 


0.319 
(8.89) 


0.295 
(7.62) 


0.319 
(8.89) 






B 


0.205 
(5.20) 


0.213 
(5.40) 


0.205 
(5.20) 


0.213 
(5.40) 


0.205 
(5.20) 


0.213 
(5.40) 






SSOP 
Typel 


A 


0.240 
(6.10) 


0.264 

(6.70) 


0.240 

(6.10) 


0.264 

(6.70) 


0.240 

(6.10) 


0.264 

(6.70) 






B 


0.165 
(4.20) 


0.181 
(4.60) 


0.165 
(4.20) 


0.181 
(4.60) 


0.165 
(4.20) 


0.181 
(4.60) 






TSSOP 


A 


0.244 
(6.20) 


0J?(50 
(6.60) 


) 0.244 
(6.20) 


0.260 
(6.60) 


0.244 
(6.20) 


0.260 
(6.60) 


0.244 

(6.20) 


0.260 
(6.60) 


8 


0.169 
(4.30) 


0.177 
(4.50) 


0.169 
(4.30) 


0.177 
(4.50) 


0.169 
(4.30) 


0.177 
(4.50) 


0.169 
(4.30) 


0.177 
(4.50) 


SSOP 


A 










0.231 


0.241 


0.231 


0.241 


JEDEC 
(akaC^OP) 












(5.87) 


(6.12) 


(5.87) 


(6.12) 


B 










0.151 
(3.84) 


0.157 
(3.99) 


0.151 
(3.84) 


0.157 
(3.99) 



UrUlK Inch (mm) 



... ..1.'.- ' 
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Immediate Packing iUlethod for Low Voltagf LogicPackages 





N8 


Primar 


y 






Package 


ttMlllfillf 

KBCICTHe 


-!-.- - Centalh^ 




Cofitalner 




Number 






Quantity 


iWethod 


Quantity 


-- 




— 'MVcnOQ 




M14A 


Rail/Tube 


55 


Tape and Reel 


2500 


8ma« — 


Outline _ 


M14B 


Rail/Tul3e 


50 


- Tape and Reel 


1000 


Package, <- 




M16A 


— gV!T37?l 
RaH/Tuha — 


~ -4B 




2500- - 


JEDEC 


.{SOIC) 


M16B 


Rail/Tube 


45 


Tapeand Reel 


loeo- - 








M20B 


Rail/Tube 


36 


Tape and Reel 


1000 






M24B 


Rail/Tube 


30 


Tape and Reel 


1000 


SmaH 


MUD 


Rail/Tube 


47 


Tape and Reel 


1000 


Outline 

Package, ec 

EIAJ 

(SOP) 


M16D 


Rail/Tube 


47 


Tape and Reel 


1000 


M20p 


Rail/TutM 


38 


Tape and Reel 
— . _|_ 


1000 


Shrink 


MQA20 


Rail/Tube 


54 


Tape and Reel \ 


2500 


Small 

Outline i- ; 1 

Package, 

JEDEC 

(SSOPorOSOP) 


MQA24 


Rail/Tube 





i4 


Jap^ and Reel | 

' ( 1 


2500 


Shrkik 


MSC14 


Tape and Ree^ 




boo 


Jtot Available 




Small 
Outline 
Package, 
EIAJ, Type 1 
(SSOP) 




,Tape and Reel 


2000 


NotAv^,,,, 




M8C20 


Tape and Reel 


2000 


NotAvdiable 




Shrink 


MEA4e 


Rail/Tube 


29 


Tape and Reel 


1000 1 


Small 

Outline 

Package, 

JEDEC 

(SSOP) 


MEAS6 


Rail/tube 


29 

i 


Tape and Reel 

n ; if. 

1 


1000 














Thin 


MTC14 


Tape and Reel 


^500 






Shrink 
Small 
outline 


MTC16 


Tape and Reel 


2500 






IMTC20 


Tape and Reel 


2500 






Package, 
JEDEC 4.4 mm 


MTC24 




TjBpUlXlReel 


2500 


1 

1 1 

J L- 




(TSSOP) 












Thifr - 


MTD48 


Rail/Tube 


39 


Tape and Reel 




Shrink 
SmaN 


MTDS6 


Rail/Tube 


39 


Tape and Reel 




Outline 
Package, 
JEDEC 6.1 mm 
(TSSOP) 















m 

O 

3 

D> 



3 
Q. 



O 

£. 

i" 

A 
3 

5' 



(0 

u 

M 

£ 
Q. 

•a 
c 

CO 

c 
o 

a 
E 
o 
c 

S 



14SO(150mll)(M14A) 


Stattc Dissipatlve 


Clear ' 


58"' 










16 SO (150 mil)(M16A) 


Ststic Dissipatlvd 


Clear 


-48 








' 36 


20 SO (300 mil) (M20B) 


Static Disslpatlve 


Clear 


24 SO (300 mil) (M24B) 


Static Disstpative 


Clear 


aa 


20 SSO (MQA20) 






54 


Static Disslpatlve 


Clear 


24 SSO (MQA24) 


Static DIssipative 


Clear 


54 



JEDEC SSOP 20/24, JEOEC SGMQ 14/16 (150 mH) Tub* 
MQA20/MQA24,1M14^1.6A 



■ 1 9.500 ^•:g|^ 



0.307-0.315 

0.265 MIN 



SCALE: 10X 



- 0.160±a.005 

- 0.05510.005 



] 0.185±0.015 

0.120 



PC 



Jr,nr>S 



4X R 0.025 
0.093 MAX 



JEDEC SOiCj20/24 (300 mil) Tube 
llli90B/M24B 



0.205 - 
0.05510.005 - 








-o.oii " 










1 i Oi-. 







0.300 - 









0.070 
0.05S I 



llfcr-e 



R 0.025 MAX TYP 



TYP — ' 



I 0.310 
.275 
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Package 


Typ« 




Units/Rail 


MUD 


static Dissipative 


Clear 


47 


M160 


Static Dissipative 


Clear 


47 


M20D 


Static Dissipative 


Clear / 


38 



EIAJ SOIC 14/16/20 (200 mil) Tube 
M14D/M16D/M20D 



-•-0.220 *0.008- 



/ 



ZX 0.03 1 - 



0.150*0.008—1 



n nK^ +0.000 
"■"5' -0.008 



-J — t: 



- 2x 0.047 !8:8?| 

0.5 12± 0.008 ^ 



-0.024 ±0.004 
ALL AROUND 

1-0.08310.008 



— bI" : 



SCALE: 8X 



■nyF/ii»4z-5 



»-u s'C m r, *S jfii 



— - J — 
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Tape and Reel Specifications and Orawingqiii(i.v»£ 




-»i W, .(MEASURED AT HUB) 



-J L- Wj 



SCALE: 0.5X 



OgTAIL X ■ 

SCALE: 3X 



PtasUdS' RmI for 16 mm and 24 mm Tap* 



TL/P/1tS42-« 



Tape 
Size 


A 


B 


c 


D 


N 


Wi 


W2 


Wa 


24 mm 


13.00 
330.0 


0.059 
1.50 


0.512 ± 0.008 
13.00 ± 0.20 


0.795 
20.20 


7.000 
178.00 


0.961 + 0.078/-0.000 
24.40 + 2.00/ -0.00 


1.197 
30.40 


Wi +0.078/ -0.039 
W, +2.00/-1.00 , 


16 mm 


13.00 
330.0 


0.059 
1.50 


0.512 ± 0.008 
13.00 ± 0.20 


0.795 
20.20 


7.000 
178.00 


0.648 + 0.078/ -0.000 
16.40 +Z.(IO/-0J00 


0.882 
22.40 


Wi +0.078/ -0.039 1 

w, +aoo/-i.oo 
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Tape and Reel Specificatioiis andPrawjngs (Ckv«nied) . w 

■lUwiiMimiiwaiwMOHH. 



0.1S7 , 



0.069 

(1.75)- 
E 



0.079 1 0.004 
(2.00t0.10) ' ' 
P2 



-0.061 ±0.002 .„ 
(1.55*0.05) 



(0.10) 

.L. 



0.012 
(0.30) 



<>- 




0° °y)MIN TTP 
D1 



-0 



0.039/3.937 
(1.00/ 100.00) 



Ottp} — 



a. 

i 

3 



o 

3 
D> 
3 

a. 

"D 

3" 
•< 
0> 

o' 
SL 
O 
3 

A 
3 

SI 
o 



.■»r.=< 



TUF/11642,7 



■ (■ 'ii c ; ''^ ■ 


















(30 1 (00 91 1 (Oe.'^) 


(ao.ar) 


(oa.8) 


(j'B.s; 





a 
S 

w 

£ 
Q. 

■a 
c 
a 



« 

S 



jEDEsaoKKten 

• Ko 



MMMIIiPlipiPMInued) 



0.012 _^ 
(0.30) ~^ 
T 



— 



J 



^01 eioo.S) 



Bo 




JL 



SECTION N-N 

SCALE: 6X 



BEND RADIUS 

SCALE: 2X 

SMALLEST ALLOWABLE BENDING RADIUS. 



TUF/11«S^ 



Pkg 


Tape 


Dim 


Dim 


Dim 


Dim 


Dim 


Dim 


Dim 


Dim 


Rad 


Type 


Size 


B 


Bo 


Ko 


A 


Ao 


W 


F 


P1 


R 


24 SO (300 mil) 


24 mm 


0.630 


0.624 


0.118 


0.437 


0.429 


0.945 


0.453 


0.472 


1.181 


(16.00) 


(15.85) 


(3.00) 


(11.10) 


(10.90) 


(24.00) 


(11,50) 


(12.00) 


(30.00) 


20 SO (300 mil) 


24 mm 


0.530 


0.524 


0.118 


0.436 


0.429 


0.945 


0.453 


0.472 


1.181 


(13.45) 


(13.30) 


(3.00) 


(11.08) 


(10.90) 


(24.00) 


(11.50) 


(12.00) 


(30.00) 


16 SO (150 mil) 


16 mm 


0.411 


0.406 


0.083 


0.262 


0.256 


0.630 


0.295 


0.315 


1.181 


(10.45) 


(10.30) 


(2.10) 


(6.65) 


(6.50) 


(16.00) 


(7.50) 


(8.00) 


(30.00) 


14 80 (150 mil) 


16 mm 


0.380 


0.374 


0.083 


0.262 


0.256 


0.630 


0.295 


0.315 


1.181 


(9.65) 


(9.50) 


(2.10) 


(6.65) 


(6.50) 


(16.00) 


(7.50) 


(8.00) 


(30.00) 


24SSO(150mil) 


16 mm 


0.380 


0.374 


0.083 


0.262 


0.256 


0.630 


0.295 


0.315 


1.181 


(9.65) 


(9.50) 


(2.10) 


(6.65) 


(6.50) 


(16.00) 


(7.50) 


(8.00) 


(30.00) 


20SSO(1S0inil) 


16mm 


0.380 
(9.6« 


0.374 
Q».30) 


0.083 
(2.10) 


0.262 
(6.65) 


0.256 
(6.50) 


0.630 
(16.00) 


0.295 
(7.50) 


0.315 
(8.00) 


1.181 
(30.00) 
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Tape and Reel Specifications and Drawings (Continuad).-. 



4.0 TYP 



P2 



lbaur.eii9iaa|Mri««MIMdMininiTape' 

2.0 HP 



-01.SS±O.OS TYP 
D 



Li. 








• 






(5.0) ^ 
TYP 



■<> 



J 



00/100.00 



<D 

3. 
3 



I 

3 
0> 
3 

a. 
■o 

3" 

a 

g 
3 

A 
3 
M 

5' 





■" A TYP ^ 








i, 1 






«— AO TYP-J 




r - -t 





»felCTlbHii8-Hl 



TUF/11642-* 



a. 

T3 

c 
n 



0) 

-o 



Tape and Reel Specifications and prawdngs-iccmtinued)., 

EIAJ sore iftnweimliaiiirtriiii^cCMi^^ 



0.30±0.05-H 
TAPE 

THICKNESS 



■Ko. 



i1 " 



i 




SECTION N-N 

SCALE: ex 



BEND RADIUS 

SCALE: 2X 

SMALLEST ALLOWABLE BENDING RADIUS. 



TL/P/lia«!-10 



Type 


Tape 

Size 


Dim 
A 


Dim 
AO 


Dim 
B 


Dim 
Bo 


Dim 
F 


Dim 
Ko 


Rad 
R 


Dim 
W 


20 SO (200 mil) 


24 mm 


8.7 


8.4 


13.5 


13.2 


11.5 


2.4 


50.0 


24.0 


14/16 SO (200 mil) 


16mm 


8.7 


... 8# : 




10.7 


7.6 


2.4 


§PJB A3 


16.0 
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Tape and Reel Specifications and Drawings (continued) 



Direction of Feed for SOIC Devices 



03aj^.t^.5^^<i^(^ O Q Q Q Q 



I ' , 



_ V V k.. V • Direction of feed 



TL/F/1 1642-11 



Tafw and RmI Quantities 







Qtyof 




Package 


Seaied 






Devices 




JEDECU/t* 


2500 V. 


: 


' JEDEC 20/24 


1000 


EIAJ 14|^^a0 

^JRl — SSfg. ' 


1000 



i t 
> 



JEDEC and IIaJ SOIC Canter Tape 8| 



Leader (mm) 


Hub (mm) 


Unsealed 


Sealed 


Overall 


Unsealed 


Sealed 


Overall 


Canier 


Carrier 


Carrier 


Carrier 


Carrier 


Carrier 


MIn 


IVlax 


Min 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 





400 


500 


1200 


500 


1200 





340 


300 


640 


300 


740 



Q. 
S 



O 

i 

o 

3 
01 
3 

a. 

? 

•< 

o 

o 

i 

(D 



Tile overall carrier minimum specification is determined by tiie sealed carrier minimum. 

The overall carrier maximum consists of the sealed carrier minimum plus a combination of unsealed carrier and any additional 
sealed carrier. For example, the leader's overall maximum of 1200 mm consists of a 500 mm minimum sealed carrier, with a 
remaining 700 mm combination of unsealed (0 mm to 400 mm) and/or sealed (0 mm to 700 mm) carrier. 
The number of pockets in the leader or hub carrier tape are determined by the tape's pitch. Foi; example the pitch for a JEDEC 
SOIC 14 (mil) 16 mm tape, the PI dimension from the previous ;p4||||!r|^|B.0 mm. Thus the maximum leadMtuiiisaaled carrier 
pockets vrould be 400 mm/8 mm or 50. - i \ 



■so ^ 



1 

a 

(0 

u 

M 



14 Lead (0.150" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M 1 4A 



i' 



Ajl dimensions are in Inches (mllHnivtars) 

1.335-».34« 



(eS«)«-«.73« 

14 13 1? 11 10 9 8 

Q ft fl fl fl fl 



1 J 8 4 « « 7 y 



(iMM-e,Mi 



I.MI-«J1I 

{un-tMti 
m Ml ion 



(3.IIII-3.NI) 



r 



rattTW 



a.io«-ijii 
ie.in-i.Bi| 



N4.UMa ■ ) — « ~ ■ 1 1 (B.1R-I 



Tl — 



io.im 



1 

MM-tn I 



1 4 Lead Molded Small Outline iPitpkage (SQp), EIAJ Type II ) 
NS Package Number Ml 4D 

All dimensions are In inches (millimeters) 















iuri! , 




UM-Mn 



(HJ1 - 10 J1) 
t4 13 12 11 10 I < 



o 



Thththt 



OJOS-OJH 



1 1 I 4 < I r 




ojM-ojn turn 

(0.1S2-0JS4I I 



i 



fammn 



a 



TT 
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16 Lead (0.150" Wide) Molded Small OutUiitt Package, JEDEC 



NS Package Number M16A 



LEMIN0.1 
lOINT 



All (fimenaions are in inches (miHimeters) 



(MM-KLtn 

16 IS 14 13 12 11 10 a 



o.iii-o.a«4 I 
(sm-LiMi I 



fi ft Q Q Q Q fl 




1 I 1 « t t 7 i r 



-■o t ■. ^ J '' C 7 

i t t ? I ; ' 



I.H0-0.15T 



(Mie-3.MI| 



r 



8' MAXTirP 
AUIEUS 



O.IB3-0.lia 
(1 H«-1.799| 



».«iii-a.iiin 

' (0.102) 
, . , ._ _ , I dLlEMlTlfS 



0.018-O.OMI 
'(•.W-tiltl/ 
HP AH 



' 0.01 




«.») — H N „ 



0.014 -0.020 Typ 



(0.Z03) 



16 Lead Molded Siiiall Outline Package (SOP), EIAJ Type II 
~NS Paeieme Number M16D 

. ^. , ifc^i. All dimensions are in inches (millimeters) 




0.384-0.402 

(10.01-10.21) 

16 IS 14 13 12 It 10 9 



0.295-0.319 
(7.493-8.103) 



^ ~j I 0.016-0.031 'J '-^^ u u y M-y-,y y y y y 

-H I— (0.406-0.787) ' - ^ ■ ' 1 '2 3 4 5 6 7 » 




0.205-0.213 
(5.207-5.410) 



DCTAIL F 



(1.803) 
0.006-0.010 I 
(0.152-0.254) JL 

i 



0.067-0.083 
(I.702-2.1M) 




T 



5 



050 

270) 
0.014-0.020 



(0.356-0.508) ' 



i 



0.000-0.010 

(o^oo»^oIBl^ 



SEATING PUME 



UICO (>EV 1) 
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20 Lead (0.300 " Wide) MoldedtaMllillilMlMoge, JEDEC 
NS Package Number M20B 



All dftmnsions are in inchesQnlllimaters) 



t.m-Ma 



♦ 



(10.0W-10.H3I 



ZD 19 18 17 16 15 14 13 12 11 



) 



1 ~0~0~~0~~0~?~0~0~5~ ; 

I 2 3 4 S t 7 8 I 10 



17.391-7.898) 



r 



I.I93 -0.104 
(1.312-2.041) 



Li 



(gja-i.>30| 



C OM ^ 

(0.102) 



0.016 O.OM 
(0.406-1.270) 
Typ«a LEADS 



(0.3S0I -»l U-J 



a 



0.010 M 
(0^54) 



fO.102 - 0.30S) 



ODOO tvp 

"|0.W1.. 



SEfflHO 

0.014 - 0.020 lyp 
'(0.396 - 0.800) 



20 Lead Molded Small Outline Package (SOP), EIAJ Type II 
NS Package Number M20D 



M dmsnsions are in inches (miUnMlsre) 



B ug OBIII) 




rrawpwf 

1 2 3 I T 6 r I » 10 



fM.' ■ !-':'r. , A 



(0.400 - 0.717) 
DETAIL F 




i IIAt3J 



(1.7IB-Z10II 



(UIO) 



0.014-0.020 
(0.3SO-O.S0O) 



SEATING PLANE 



24 Lead (0.300 " Wide) Molded Small Outiine Package, JEDEC 

NS Package Number M24B ^SAO^ « ^ vi^ ^'-t ^j^^q ?w 



aertof 



EE3 



0.6U1 
0.5985 



TTSS 
15.20 

2« 23 22 21 20 19 18 17 16 15 U 13 



LEAD NO 1 
IDENTIFICATION 




I i^^^ 5 6 7 8 9 10 11 



All dimensions are in - 



0.2992 
0.2914 

7.6 

7.4 

EH 



0.4190 
0.3940 
10.65 
10.00 



0.1043 

0.0926 
2.65 "1 
2.35 i 



SEATING 
PUNE 



0.0118 ""0775"^ 
0.0040 . 0.25 V, 



[♦|°^°®|a|c© 



0.029 
ico^ 0.010 , 
" 0.75 
0.25 



I 0.0 U 

6.SS 



- -♦u.-te» TIPS. 



inches 
' millimeters 




0.0125 

S^TYP ALL LEADS-, 

a:23 



8° MAX TYP-T 
0.0500 ALL LEADS 

"fil' TYP AU LEADS 



20 Lead (0.150" Wide) l\Aolded Shrtnk Sili^iill OutftfitPadcaae, JEDEt , „ ^.^ 
NS Package Number IVIQA20 mm^rA.'^ B\A 

(aifejs. ..1.1)1 i" 

_^ All dimensions arf in inches 

-0.341 ±0.003 nn - 



nipMiHMiiim 



,.13.::; 




W9 




Hb.025 TYP"! 
-SEATING PLANE 

0.010 1 0.002 TYP - 

l.Ulj J.H irT ^. '-- - [-^|fl;007 ^] c|A©| 



S'iS'iyP 0.024*^.002 TYP -LJ~^ 



JEDEC 



0.620 - 0.630 
"[15.75- 16.00]' 

EEl 



Alt dimensions are in inches (miiKmenare) 



0.395-0.420 
[10.04- 10.66] 
lO I 0.010[0.25l I D I A ® 




0.008 - 0.012 ^ 
[0.21-0.30] '''^^ 

O.Olorc.25] a> I D I A (S I B® I 



DETAIL E TYP 



45° X 



0.015-0.025 




56 Lead (0.300 " Wide) Molded^^twinkSmattOutline Package, JEDEC 
NS Package Number MS56A 

r rr, All dimensions are In Inches (mlBmatarB) 



0.720 - 0.730 
'[tS.30-18.S4] 

EH 



LEAD «t I 

h 



0.395- 0.420 
[10.04- 10.66] 



0.001-0.012 . 
[0.21-0.30] 



0.291 - 0.299 
[7.40- 7.59] 

EEli 

* *- j_ 






-■•1 1, T"" 



1 1. 0.025 
^ [0.«3] 



I -4 1 0.0 loro.251:4M M A a 1 (B I 



GAUGE PUNE^ 
0.010 t 
[0.25]-*^ 



0.096-0.108 
"[2.4* -2.74] 



■ir' H.oi it.a --T I...- 

SEATINO PUNE 



45»x 




0.015-0.025 
[0.39 -0.t3] 





* DETAIL E TYP 



I Q|0.004[0.101| 



O'-t' TYP 



14 Lead Molded Shrink Small Outline Packag«rE1A|^Vpn~1 
NS Package Number MSC 1 4 



14 



5.010.2 

" EE " 



O 



4.410.2 

EE 



' I -^''>.j7i'<^-~tyy:'djflMmHP'>s ^ millimeters 

' (1 



l^djmem|>n 



1 .'\j3 '* 

EG 



ii'ii y lililii 



1. 



1.2 1 0.2 



0.55 TYP 



-6.410.3 - 



- 0.45 1 0.20 TYP 



-0.22 ±0.10 TYP 
h»l0.13<H>ICIA®IB®l 



■acMOHD 



16 Lead Molded Shrink Small Oil«M#alEfeB||fe^lAJ, Type I 
NS Package Number MSC1 6 



5.0 tO.Z 

nnonnnno 


1- 

1 










4.410.2 




EE 


O 


1 





All dimensions are in millimeters 



(110 ./.'.CO 
: 0.. • ' :. " 



0.23 TYP-» 



o.is:8:JS 



. ,UI;5'7 I Q.S5 IYFk *j I*- -*lk -0.22±0J0TYP 

W0.13(B|CiA(^TB^ 



1 



■6.4*0.3 ■ 



. 1 1 

]^ 0.45 ±0.20 TYP 



MSCIft (REV A) 



2d LeiBd Nfofded t 
WS'Paekage Wumbcr MSCar _ ^ 

All dimensions are in millimeters 

y\02tA iddmuVf sgftjioeM 



O 



4.4 ±0.2 
EEl 



10 



S uit >i] 

^ f) 



0.3^5 TYP 



--J"L iorT?pi — 



o.i5!?:Ji-, 

-0.10!g:J§ TYP 



■ C.4.1 0.3 ■ 



45 ± 0.20 TYP 



■■-0.22 ±0.10 TYP 



mm 



14 Lead Molded Thin Shrink Small QMIMi Package, JEDEC 
NS Package Number IMTC14 

.•'giTi Urn rr, o 



\hum 



O 



All dimensions are In millimeters 



4.4 ± 0.1 

EE 



.J 













seatimgibL* 

- 0.6 ± 0.1 ' " 



; DETAIL A 



': ji»i3C nr 



ALL LEAD TIPS 



v!^■t'wo TIPS 

I— (0.90) 



\»»\- \ a.«5 TYP I 



1.1 MAX TYP 
I— 0.10 ± 



SEE DHAIL D 



TYPICAL 



0.05 TYP 

0.19 - 0.30 TYP 



0.09-0.20 TW 



0.13® A B® C© 



MTC14 (REV A) 



20 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package NumEier MTC20 



Bicitsmil^in oi <twsf!»«»s — 6.5 ± o.i 




o 



SZEh 



ALL LEAD TIPS 



L-e-j 



EE] 



All dimensions are in mlilimeters 



4.4 ± 0.1 



.00 




GAGE PLANE 

0.25 



I 



^ SEATING PLANE 



|a|0.2|C|B|Al 
AIL LEAD TIPS 



0.6 ± 0.1 

DETAIL A 



- SEE DETAIL D 




(0.90) 



0.10 i 0.05 TYP 



1 

a:o^-o.20 — I 



■0.19 - 0.30 TYP 



0.13(g) A B(D C® 



UTCZO (REV B) 



11n23 



M 



13 



K - - 



All dimenaions are in miBinwtere 

to- 



EE 




(jo.gori 



^ SEATING PUNE 



12 



ALL LEAD TIPS 





1— (0.90) 


1-1 1 1-1- 

ALL LEAD TIPS 




1.1 MAX 










Ld-1 


■ ' Oiiu ul/|4^ , 

|*^-| 0.6S TYP 1 


•^0.19 - 0.30 TYP 


^ b.'id * 



L' Li u u L U . OETAIL-' A 



- SEE DHAIL D 



TYPICAL 



T 



/ 



0.13® A B® c© 



IITC24 (REV A) 




56 Lead Molded Thin Shrink Small Oiitlina Package, JEDEC 
NS Package Number MTD56 

All dimensions are in tnllltmetere 




28 |Q|0.2|C|B|A| 
ALL LEAD TIPS 




6AGE PLANE 
0.25 



X" 



-SEATING PLANE 



DETAIL A 

TYPICAL 



W 

o 
» 

o 

3 

<D 
3 
M 

o' 



[- |o|0-1|Cl 
ALL LEAD TIPS 



EET 



r-(0-90) 



IE] -JI-o.17-0.: 



27 TYP 



0.13 01) A B@C( 



SEE DETAIL A 



T 



1.1 MAX 

L V 



0.09-0.20 TYP 



"-0.10 ± 0.05 TYP 



iin»t (Kv «) 
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